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Prefaee to the First Edìtìon 


One of my objeetives in writing this book was to eombine a 
home stndy exercise with a laboratory disseetion experience. 
Eaeh ehapter is a separate disseetion and lesson. Indexed to 
eiemente’s A Regional Atlas ofthe Hnman Body (4th 

Edition) with referenees to three other popnlar atlases (Grant’ s 
Atlas, 1 Ith Edition; Netter’s Atlas, 3rd Edition; and Rohen’s Atlas, 
5th Edition), the stndent learns the step-by-step disseetion pro- 
eednre for the laboratory along with relevant text information 
that enhanees the laboratory work. At home, the learning 
proeess ean be repeated by reading the text of eaeh ehapter and, 
following the disseetion proeednre, by simnltaneonsly viewing 
the line drawings of this book and the relevant pages or plates in 
one of the refereneed atlases. 

The disseetion direetions are detailed beyond those of other 
enrrently nsed laboratory mannals, allowing stndents the oppor- 
tnnity to disseet on their own if they wish to do so, yet the text is 
brief and stresses essentials. IJsnally, eaeh disseetion will require 
one laboratory period of 2.5 to 3 hours. Exceptions to this may 
be the disseetions of the pelvis and perinenm, which may require 
some more time. The deseriptions for these latter two disseetions 
are similar in format. They inelnde seetions to be disseeted sim- 
ilarly in both sexes and then speeial instmetions required for in- 
dividnal disseetions in male and female eadavers. 

One need not defend again the value of disseeting the hu- 
man body in sehools of medieine and the other health profes- 
sions. Experience throngh the eentnries has proved its value in 
introdneing the stndent to the study of medieine and its allied 
professions. Some have elaimed that often “irrelevant” infor- 
mation was stressed in anatomy disseetion eonrses. I have tried 
to seleet a disseetion method that exposed essential stmetnres in 
the most straightforward manner. No part of the body is sum- 
marily excluded, allowing the book to be of value for various 
types of curricula. 

One departnre from other disseetion gnides introdneed in this 
book and snggested by my eolleagne, the late Professor David 
Maxwell, is the disseetion of the posterior triangle of the neek im- 
mediately following that of the axilla but before the remainder of 
the upper limb. This allows the student to see the sonree of the 
neurovascular stmctures that supply the shoulder, arm, forearm, 
and hand. This was ehanged in 2nd and subsequent edition. 


In this book, signifieant attention is paid to snrfaee anatomy 
in virtnally every relevant disseetion. This aspeet of anatomy is 
of prime importanee for its elinieal implieations. 

Beeanse the disseetions are deseribed in separate ehapters, 
the study guide ean be used in virtnally any of the varied enrrie- 
ula and eonrse sequences in our health seienee sehools. The se- 
quence of disseetion ehapters follows from the peetoral region to 
the upper limb, thorax, abdomen, pelvis and perinenm, lower 
limb, baek, neek, and head. Additionally, the separate disseetion 
ehapters and their snbheadings ean readily be seleeted to meet 
the needs of a systems curriculum or to a elassieal regional se- 
quence that eommenees in parts of the body other than the pee- 
toral and upper limb regions. 

Many of the line drawings in this book were done by the 
artist Ms. Jill Penkhns in Los Angeles. Many others were pro- 
duced under the direetion of Professor Gene Golbom several 
years ago at the Medieal Gollege of Georgia for the Urban & 
Schwarzenberg Pnblishing Gompany. Still others were drawn by 
Ms. Patrieia Vetter. I am most gratefnl to Ms. Penkhns, Ms. Vetter, 
and espeeially to Professor Golborn for their eontribntions. My 
appreeiation is also extended to Mr. Timothy Satterfield and Ms. 
Susan Katz at Lippineott Williams & Wilkins for their patienee 
as well as Ms. Ulita Lnshyeky for her most effeetive managing 
of the mannseript. Einally, but by no means least, I am most 
grateM to Julie, my wife, who has spent many hours at the eom- 
puter during the development and eventnal eompletion of the 
mannseript. 

Los Angeles, 2002 

Prefaee to the Seeond and Thlrd Edìtìon 


My appreeiation goes to the many faenlty and stndents who have 
used this disseetor. Its wide aeeeptanee not only in the United 
States but in foreign eonntries as well has been most gratifying. 
Several signifieant ehanges have been made. One is that in the 
first edition, disseetion of the posterior triangle of the neek 
(which eontains the neurovascular structures for the upper limb) 
was introduced just prior to disseetions on the peetoral girdle and 
upper limb. In subsequent editions, the posterior triangle of the 
neek was shifted to the seetion on neek and head disseetions 


V 
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(29) just prior to the anterior triangle disseetion. This ehange was 
made only because most courses use this latter disseetion 
sequence and not beeanse it espeeially makes better anatomie 
sense. 

Sinee pnblieation of the first edition of this disseetor, new 
editions of the Grant’s, Netter’s, and Rohen atlases have ap- 
peared. Thus, the 3rd edition is now eross-refereneed with the 
new 6th edition of the demente atlas, the 12th edition of the 
Grant’ s atlas, the 4th edition of Netter, and the 7th edition of Ro- 
hen. Many new fignres have been introdneed, several of which 
have eome from the 30th Ameriean edition of Gray’s Anatomy, 
which I edited and which appeared in 1985. Many positive eom- 
ments have been reeeived from eonrse ehairs that eaeh disseetion 
is a separate “ehapter” in the book, making it easy in their as- 
signments to the stndents. This format has also been appreeiated 
by ehairs whose eonrses do not inelnde disseetions of the entire 


body or, perhaps, even eertain disseetions within speeifie body 
regions. 

I have also attempted to edit some deseriptive material in the 
varions disseetions and have added paragraphs on elinieal rele- 
vanee. My appreeiation again goes to Professor Gene Golborn 
for several drawings in this book, along with artists Jill Penkhns 
and Patrieia Vetter. At Lippineott Williams & Wilkins, my ap- 
preeiation is extended to Ms. Betty Sun and espeeially to Ms. 
Grystal Taylor and Ariel Winter. At UCLA my many thanks are 
extended to my Gross Anatomy eolleagnes Professors Shaleen 
Metten, Robin Fisher, Guido Zampighi, David Hovda, Gharles 
Olmstead, Anna Taylor, Yau Shi Lin, Jaye Sedlmayer, and 
Franeeseo Ghiappelli for their snggestions and for their use of 
this book in their eonrses. 


Los Angeles, 2010 


How to Dse This Book 



This disseetor has been designed to assist stndents of medieine 
and health professions in performing eomprehensive and effi- 
eient disseetions. The text has the following featnres: 

Eaeh ehapter ean be nsed on its own, as a separate disseetion 
and lesson, in the sequence most appropriate for any anatomy 
course. Therefore, the arrangement of the eontent makes this 
disseetor applieable to varied curricula. 

Basie information on snrfaee anatomy and related prepara- 
tory techniques preeedes the disseeting instrnetions. This text is 
printed in blaek on white baekgronnd. 

Disseetion proeednres are printed in blaek on a shaded red 
baekgronnd. 

Fignre referenees are eolor-eoded in red, so the stndent ean 
easily establish the eonneetion between fignres and disseeting 
steps. 

Important structures are set in boldfaee in text. Some cau- 
tionary statements are set in eapitalized letters. 

Referenees to demente’s atlas are embedded in the text. 
However, eross-referenees to other major atlases are plaeed in a 
middle eolnmn next to the appropriate proeednre. Red arrows 
elearly indieate to which eolnmn the referenees eorrespond. 

The beginning of eaeh disseetion lists the refereneed atlases, 
their eorresponding edition nnmbers, and information indieat- 
ing whether the nnmbers refer to plates or pages. 


eiemente’s Disseetor is refereneed to the following atlases: 

Anatomy: A Regional Atlas of the Hnman Body, 6th Edition 

Carmine D. demente 

Lippineott Williams & Wilkins, 2010 

Grant’s Atlas ofAnatomy, 12th Edition 
Anne M.R. Agur 
Arthur F. Dalley II, Editors 
Lippineott Williams & Wilkins, 2009 

Netter’s Atlas ofHnman Anatomy, 4th Edition 
Sannders/Elsevier, 2006 

Golor Atlas ofAnatomy: A Photographie Study ofthe Human 
Body, 7th Edition 
Johannes W. Rohen 
ehihiro Yokoehi 
Elke Liitjen-Dreeoll 
Lippineott Williams & Wilkins, 2010 
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eiemente Atlas, 6th Edìtìon = Atlas Plate # 
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Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 

L General Comments and Care 
of the eadaver 


The first disseetion period of a eonrse in hnman 
anatomy proves to be a moving experience. It is inspir- 
ing simply to realize that the privilege exists to disseet 
the remains of another hnman being and that soeiety 
today reeognizes and approves the intrinsie valne of 
hnman disseetion in the edneation of the health profes- 
sional. This was not always the ease, and the history of 
anatomie disseetion shows that a long strnggle was 
waged throngh several eentnries by eonrageons medieal 
seientists to aehieve our current state of enlightenment. 
It is important for the stndent to appreeiate that the 
eadaver to be disseeted was onee a living person and 
that it eommands both admiration and respeet. Most 
bodies used for disseetion in the IJnited States and 
Ganada are willed to medieal sehools by pnblie-spirited 
eitizens in the eommnnity. 

Even properly embalmed eadavers require speeial 
attention. The hands, feet, and head of the eadaver 
must be wrapped in eloth (such as eheeseeloth) that 
is liberally moistened with embalming fluid. This 
eloth should be moistened periodieally. After eaeh 
disseetion period, the disseeted regions shonld not be 
allowed to dry by remaining exposed to air. 


The skin and snperfieial faseia are usually disseeted as 
separate layers and will be retained as large tissne flaps 
to eover previonsly disseeted regions. As disseetion 
progresses, regions of the body already stndied shonld be 
kept moistened so that they may be reviewed later. 


IL Dìsseetìon Instruments 
(Fìgure 1-1) 


Different types of disseetion instmments are available. 

Stndents shonld obtain the following instmments: 

A. A sealpel handle that ean reeeive detaehable, 
large size #20 or #21, ronnded eontonr blades. 

B. Two pairs of tissne foreeps ( 5 V 2 to 6 inehes in 
length): one with ronnded blunt ends and the 
other with sharply ridged (rat-toothed) ends in 
order to grasp tissnes seenrely. 

e. Two pairs of seissors: one shonld be 5 to 
6 inehes in length and have either sharp ends 
or one sharp and one ronnded end; the other 
shonld be a pair of fine disseetion seissors with 
two sharp ends. 

D. A blunt inflexible metal dental probe. 

E. A grease marking peneil (one to a table) for 
ontlining skin ineisions. 


III. The Anatomìe Posìtìon 


The anatomie position is the standard position of the 
body that is used universally to deseribe the loeation of 
anatomie stmetnres. The body is in this position when 
the person is standing npright with the anterior snrfaee 
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FIGURE 1-1 


Disseetion instmments to be used. A, B, and C, foreeps; D, bLunt probe; E, seaLpeL; F and G, seissors. 


of the body faeing forward and the posterior snrfaee ori- 
ented dorsally. The lower limbs and feet are together 
and oriented anteriorly. The npper limbs are by the side 
of the body with the palmar snrfaee of the hands 
oriented anteriorly (Figure 1-2). 

IV. Anatomle Planes 


With the body in the anatomie position, strnetnres and 
regions are often deseribed in one or another plane. 
The mìdsagìttal (or medìan) plane divides the body 
into right and left halves (Fignre 1-3A). Planes parallel 
to the midsagittal plane are referred to as parasagittal 
(paramedian) planes. Vertieal planes at right angles 
to the midsagittal plane are ealled eoronal planes. A 
eoronal plane down the middle of the body divides the 
body into anterior and posterior halves. Transverse or 
horizontal planes eonrse aeross the body at right 
angles to the median and eoronal planes (Fignre 1-3). 

V. Surface Anatomy of the Anteríor 
Thorax, Shoulder, Ax1lla, and 
Llpper Llmb 

Dnring this first laboratory session, stndents shonld 
inspeet and palpate stmetnres on the snrfaee of the body 
and identify eertain bony landmarks and other anatomie 
featnres. 


eiinieal Relevanee 


It is important to have a thorough knovvledge of the 
bony structures on the anterior thoraeie vvall because 
their loeations ean often be eorrelated to deeper 
structures and organs in the ehest. Realize that de- 
seriptions of the ineision sites through the ehest vvall 
to approaeh deeper structures or the identifieations of 
surface lesions often use bony landmarks for preeise 
communication. 


One male stndent at eaeh disseetion table is to 
strip to the waist, so that the following snrfaee stme- 
tnres ean be identified: 

A. Anterior Thorax. 

1. Jngnlar (or snprasternal) noteh: At the 

snperior border of the sternnm between the 

two elavieles (ATLAS PLATES 139, 140, 
141). 

2. Sternal angle (of Lonis): A transverse ridge 
on the stemnm approximately 4 to 5 em (1.5 
to 2 inehes) inferior to the snprasternal noteh 
where the mannbrinm and body of the ster- 

num fuse (ATLAS PLATES 140,141). Note 

that the 2nd ribs are attaehed to the sternnm 
lateral to the sternal angle. 
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FIGURE 1-2 



.S AV 








/ * f t 




' •• f 


/X 




n 




A . 


.\ 




Anterior or 
ventral surface 
of the body 


/ t 


'Yi 

'Y} 




f I 

fj 

tì'' 


7\y/, 

4 .* 

* r 

* 9 


í 


S •• 

*. I 


I 


/ •• 


f * J- 




r 4 


f t 


ss 


i'. IV 




f * * 


f/ 
^ í 
f f 
f f 
/ f 


Fibular (lateral) 
aspeet of the leg 


Tibial (medial) 
aspeet of the leg 


I I 

V 


Dorsum of the foot 




/ 




/ 


.//■ 




fj 
• / *\ 
f f. 




The anatomie position 




A. Anterior view. B. LateraL view. 


A 


B 



Posterior or 
dorsal surface 
of the body 

Forearm 


Gluteal 

region 


Thigh 



3. Manubrium of the sternum: Loeated 
between the snprasternal noteh and the ster- 

nal angle (ATLAS PLATES 140, 141). Pal- 

pate the attaehment of the elaviele to the 
mannbrinm at the stemoelavienlar joint. 


6. Gostal margins: Note on a skeleton that ribs 
8,9, and 10 join to form the eartilaginons 
lower eostal margin of the rib eage (ATLAS 
PLATES 4,5) and that ribs 11 and 12 do not 
attaeh to the sternnm. 


4. Body of sternnm: Extends for abont 10 em 
(4 inehes) inferior to the stemal angle. Note on 
a skeleton that ribs 3, 4, 5, and 6 attaeh to the 
body of the stemnm (ATLAS PLATE 141). 

5. Xiphoid proeess: Palpate the inferior 
extremity of the sternnm in the midline for 
the xiphoid proeess. It attaehes to the inferior 
border of the body of the sternnm. The 7th 
ribs join the sternnm at the xiphisternal jnne- 

tion (ATLAS PLATE 141). 


◄ 

Grant’s2,10,12 
Netter’s 185,186 
Rohen 369, 370 


7. Infrasternal angle: The aente angle below 
the stemnm between the eostal margins. 

8. Palpate the elaviele and the sternoelavienlar 

joint (ATLAS PLATES 115,140). Visnalize 

several imaginary vertieal lines on the ehest 
wall (Fignre 1-4 and ATLAS PLATE 2). 

a. Midsternal line: Deseends in the midline 
over the stemnm. 

b. Parasternal line: Any line that deseends 
parallel to the stemnm. 
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FIGURE 1-3 


PLanes used to define views of body structures. A. FrontaL view. B. LateraL view, 


c. Midclavicular line: Deseends from the 
middle of the elaviele over the anterior 
thoraeie wall. This line often eonrses 
near the nipple in the male or the yonng 
female (Figure 1-4). 

d. Midaxillary line: A vertieal line from the 
middle of the axillary fossa (armpit) down 
the lateral thorax. 

9. Palpate the 2nd ribs throngh the skin. Feel 
the softer tissne in the 2nd intereostal spaee 
below the 2nd rib. Palpate the 3rd throngh the 


7th ribs and intereostal spaees in this manner 

(ATLAS PLATE 140). 

10. Observe the nipple. In most men and yonng 
women it is loeated either over the 4th inter- 
eostal spaee or over the 5th rib (Fignre 1-4). 
The loeation of the nipple on the ehest wall in 
older women may vary, beeanse aging of 
eonneetive tissne resnlts in sagging of the 

breasts (ATLAS PLATES 2-5). 

B. Anterior and Lateral Shonlder and the Axilla. 
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Parasternal line 


Midclavicular line 


Midsternal line 


Sternal angle 
(of Louis) 


Midaxillary line 


eiavide 


Aeromion 



Head of humerus 


FIGURE 1-4 


Imaginary vertieaL Lines on skeLeton of thoraeie eage. 


eiinieal Relevanee 


VVithin the anterior and lateral shoulder region is lo- 
eated the glenohumeral (shoulder) joint. Additionally, 
anterior and posterior folds define a eone-shaped re- 
gion ealled the axilla (armpit). 

Loeated as a strut betvveen the sternum and the 
aeromion is the elaviele, one of the most frequently 
fractured bones in the body. 

Disloeations of the humerus at the shoulder joint 
usually result from direet falls. Frequently, the head of 
the humerus is disloeated through the joint capsule 
inferiorly and medially belovv the eoraeoid proeess. 
This painful in]ury also results in a loss of the normally 
smooth contour of the lateral shoulder. 


1. At the jugular noteh, palpate the sternoelavie- 
ular joint and follow the elaviele laterally to 
its artienlation with the seapnla ealled the 

acroniioclavicular joint (ATLAS PLATES 
112,114-116). 

2. Palpate the ronnded eontonr at the tip of 
the shonlder. The nnderlying bony stmetnre is 
the aeromion of the seapnla (ATLAS PLATES 
34, 44,119). 


◄ 

Grant’s 10, 499, 
536 

Netter’s 185, 
421-423 
Rohen 368, 370 


3. More diffienlt to feel is the eoraeoid proeess. 
Press inferior and slightly medial to the 
aeromioelavienlar joint (ATLAS PLATES 
112, 114-116) in a depression, the infraelav- 
ienlar fossa (Fignre 1-5). 

4. With the upper limb abducted, feel the hollow 
of the axillary fossa (armpit). Grasp the ante- 
rior axillary fold, eonsisting of the peetoralis 
major and minor mnseles. Grasp the posterior 
axillary fold, formed by the subscapularis, 
teres major, and latissimns dorsi mnseles 

(ATLAS PLATE 34). 

5. Note the smooth eontonr of the shonlder formed 

by the deltoid mnsele (ATLAS PLATES 29, 
34). On a skeleton, find the greater and lesser 
tnbereles on the head of the hnmems. On your 
laboratory partner, palpate the greater tnberele 
deep to the soft tissue of the deltoid. Feel for 
the lesser tnberele on the anterior aspeet of 

the hnmems (ATLAS PLATES 113, 115). 

Between the two tnbereles, palpate the intertn- 
berenlar (or bieipital) sulcus eontaining the 
tendon of the long head of the bieeps mnsele. 

e. The Arm and Forearm (Fignre 1-5). 
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(antebrachium) 
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Breast 


► 

Grant’s 496, 497, 
558, 585, 589 
Netter’s 420, 421, 

435, 440 
Rohen 372-375 




FIGURE 1-5 


Photograph of upper Limb and breast in a 


young woman. 


eiinieal Relevanee 


Fractures of the humerus or of the radius or ulna fre- 
quenty result from direet trauma or from falls. These 
fractures ean injure or even sever large nerves, thereby 
disrupting neuromuscular functions. Fractures of the 
shaft of the humerus could in]ure the radial nerve, 
vvhereas fractures in the upper forearm ean in]ure the 
ulnar nerve, espeeially near the posterior aspeet of the 
elbovvjoint. 

Blood is frequently dravvn from veins (antecubital 
vein) on the anterior aspeet of the elbovv. Realize that 
deep to the superficial vein in the antecubital fossa 
are loeated the braehial artery and median nerve. 


1. Between the elbow and the shonlder j oint is the 
arm (or braehinm), and the forearm (or ante- 
braehinm) extends between the wrist and the 
elbow (ATLAS PLATE 1). Flex the forearm 
and observe the belly of the bieeps braehii 
muscle. This mnsele is aetive both in flexion of 
the forearm and in supination (tnming the hand 
over, so that the palmar snrfaee lies anterior). 

2. Note the bieipital furrows along the sides of the 
bieeps muscle (ATLAS PLATE 34). Deep to 
the furrow course the braehial artery, its aeeom- 
panying veins, and the median nerve. Feel for 
the arterial pulse through the skin. Identify the 
eephalie vein eonrsing along the lateral aspeet of 

the arm (ATLAS PLATES 36,41). 

3. Palpate the trieeps mnsele on the posterior arm 
dnring extension of the forearm. At the elbow 
loeate three bony structures posteriorly, the 
oleeranon of the ulna, felt between the medial 
and lateral epieondyles of the humerus 

(ATLAS PLATES 34, 36, 44). 

With the forearm fully extended, note that 
the two eondyles and the oleeranon lie in a 
straight line. Flex the forearm to a right angle 
with the arm, and note that the oleeranon lies dis- 
tal to the two eondyles. In fnll flexion, the ole- 
eranon lies anterior to the two eondyles. These 
relationships are lost if the ulna is disloeated. 

4. Feel the ulnar nerve behind the medial epi- 
eondyle (ATLAS PLATE 66). The sensation 
felt by palpating aeross this nerve will remind 
you of the “erazy bone” feeling in the hand 
when you bump your elbow. 

5. In the snpinated forearm position, palpate 
the enbìtal fossa anterior to the elbow joint 
(ATLAS PLATE 41). Feel the mnsele mass 
bonnding the fossa laterally. This eonsists of 
the braehioradialis mnsele and the nnderly- 
ing extensor eompartment mnseles of the 

forearm (ATLAS PLATES 80, 81). 

Below the medial epieondyle, palpate the 
pronator teres mnsele and the eommon origin 
of the flexor eompartment mnseles of the fore- 
arm. These form the medial bonndary of the 
enbital fossa. Observe the medìan enbìtal 
vein snperfieially in the enbital fossa and real- 
ize that the venons pattern is variable at this 

site (ATLAS PLATE 41). 

Deep to the median enbital vein, palpate the 
aponenrosis of bieeps braehii mnsele (bieipi- 
tal aponenrosis). When the bieeps mnsele is 
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tensed, this aponenrosis proteets the nnderly- 
ing braehial artery and median nerve (ATLAS 

PLATES 70, 76). 

6 . Palpate the nlna from the oleeranon distally to 
the wrist. When snpinated, the nlna is the medial 
forearm bone at the wrist joint. Feel the styloid 
proeess, which is the distal end of the nlna. On 
the lateral side of the forearm, the radins lies 
deep to mnseles, but the bone ean be felt subcu- 
taneously 4 inehes above the wrist. Palpate the 
distal end of the radins, also ealled the styloid 

proeess (ATLAS PLATES 122,127). 

D. Wrist and Hand. 


eiinieal Relevanee 


Coursing into the palm deep to a strong ligament is the 
median nerve along with the tendons of the flexors dig- 
itorum superficialis and profundus within the earpal tun- 
nel. Overuse of these tendons or the development of an 
inflammatory eondition within this tunnel ean cause 
pressure on the median nerve, resulting in weakness or 
loss of function of the thenar muscles of the thumb. 

Perhaps the most important nerve in the hand is 
the recurrent braneh of the median nerve. Feel at your 
wrist the most distal point of the radius. Projeet distally 
into the hand a distanee of about 1inehes (or 4 em) 


and realize that this nerve courses into the thumb 
muscles at that point. In]ury of the nerve will impair 
functions of the thumb, espeeially in performing op- 
position to the other fingers. 


► 

Grant’s 518, 519, 
558, 585, 589 
Netter’s 450, 
451,456 
Rohen 375-377 


1. Flex and extend the hand at the wrist. Note that 
you ean bend your hand medially (ulnar flexion) 
and slightly laterally (radial flexion) at the wrist. 

2. On a skeleton, observe the 8 earpal (wrist) 
bones, 5 metaearpal bones, and 14 phalanges 

that form the bony structures of the wrist and 

hand (ATLAS PLATES 128, 129). Make a 

strong fist. This involves flexion at joints between 
the phalanges and between the metaearpal bones 
and the proximal phalanges of the fingers. 

3. Plaee one of your hands alongside an artien- 
lated skeleton of a hand of the same side. Note 
that the transverse ereases at the wrist, hand, 
and fingers are related to the joints. The three 
prineipal ereases in the palm overlay the 
metaearpal bones (Figure 1-6). 

Observe that the skin of the palm is taut and 
eannot be displaeed aeross the nnderlying tis- 
sue. In eontrast, note the “looseness” of the 
skin on the dorsnm of the hand where the large 
veins of the upper limb eommenee. 


FIGURE 1-6 
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DISSEGTION 



Objeetives 


1 Remove the skin and snperfidal fasda from the 
peetoraL region. 

2 Disseet the nipple of the female mammary 
gland to see some of the laetiferons sinnses 
and ducts. 

3 Study the blood supply and lymphatie drainage of 
the breast from figures in the Atlas. 


4 Learn the course of a typieal spinal nerve and learn 
how to disseet severaL LateraL and anterior cutaneous 
branehes. 

5 Expose the peetoraLis major muscLe and the mediaL 
and LateraL peetoraL nerves that suppLy it. 

6 Disseet the thoraeoaeromiaL artery and eephaLie vein 
as they penetrate the eLavipeetoraL faseia. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


L Observe Other Gadavers 


The primary objeetive of human disseetion is to separate 
structures in the body and thereby observe their three- 
dimensional relationships. You must understand the 
meaning of terms such as medìal and lateral, superior 
and inferior, anterior and posterior (dorsal and ven- 
tral), and proximal and distal beeanse these are used to 
deseribe the relationships of structures to eaeh other. 
Also, you must know what is meant by a sagittal or 
median sagittal plane, a eoronal plane, and a trans- 
verse plane. 


Take advantage of viewing the other eadavers in the 
laboratory. Beeanse variation is a biologie eonstant, the 
preeise loeation of structures as deseribed in textbooks 
may not be dnplieated in your eadaver. Vessels (and 
espeeially the snperfieial veins) are among the most 
variable of structures to be disseeted. The large and 
important arteries are usually less variable than snperfì- 
eial veins, whereas the major nerve trnnks, the mnseles, 
and organs are typieally similar from one body to the 
next. Size, body build, and gender aeeonnt for eertain 
differenees in organ relationships. Make it a habìt to 
see and learn as mneh as yon ean in the disseetion 
hall. 

II. Refleetìon of Skìn 


Before refleeting the skin of the anterior thorax, feel the 
jngnlar (snprasternal) noteh, the mannbrinm, body 
and xiphoid proeess of the sternnm, the sternal angle, 
the aeromion, and the elaviele. Also note the position 
of the nipple, and in males (or young females), identify 
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the rib or speeiíìe intereostal spaee on which the nipple 
is loeated. 


A. Inìtìal Ineisions. Make a midline ineision (Fig- 
ure 2-1: A-C) throngh the skin from the jngnlar 
noteh to the xiphoid proeess. From this ineision, 
make three other ineisions laterally: 

1. B etween the npper border of the mannbrinm to 
the aeromion (tip of the shonlder) along the 
elaviele (Fignre 2-1: A-D). Extend this inei- 
sion down the arm abont 5 inehes (Fignre 2-1: 
D-G) and then aronnd the arm (Fignre 2-1: 
G, H). 

2. From the midline laterally (eneireling the pig- 
mented areola) to the midaxillary line abont 
3 inehes below the anterior axillary fold (Fig- 
ure 2-1: B-E). 

3. From the xiphisternal jnnetion to the midaxil- 
lary line over the 6th rib (Fignre 2-1: C-F). 

B. Refleetion of Skin. Refleet the skin from the 
nnderlying snperfieial faseia. This is best done 
by beginning at the jngnlar noteh (Point A in 
Fignre 2-1) and proeeeding laterally. Hold the 
sealpel edge at a slight angle to the nnderlying 
snperfieial faseia. Apply traetion to the overly- 
ing skin by making an ineision in the refieeted 
skin throngh which the index finger of the free 
hand ean be inserted as shown in Fignre 2-2. 

When properly done, little or no fat will be adher- 
ent to the deep snrfaee of the skin, which will show 



FIGURE 2-1 


ineision Lines for the peetoraL region. 


Epidermis 


Soperfieial faseia 


Dermal 

papillae 



FIGURE 2-2 


Saggested manuaL technique for disseeting 


the skin from the superficiaL faseia. 


many small poek marks, or pits, ealled dermal papil- 
lae. Keep the two skin flaps attaehed laterally. They 
will be replaeed over the ehest to prevent drying of 
the eadaver snrfaee. 

Leave the nipple and areola attaehed to the nnderly- 
ing tissne. In males, note the loeation of the nipple on 
the anterior thoraeie wall and proeeed to refleet the su- 
perfieial faseia (ATLAS PLATES 2,3). Observe that 
the female breast lies eompletely in the superficial fas- 
eia. Any disseetion of the mammary gland shonld be 
done prior to the refleetion of the snperfleial faseia. 


III. Mammary Gland 

(Atlas Plates 3-5) 


The mammary gland, or breast, develops as a speeial- 
ization of approximately 15 modified sweat glands, all 
of which open onto the snrfaee of the nipple by way of 
the laetiferons dnets. Note that the Mly formed breast 
extends between the lateral sternal line and the midax- 
illary or anterior axillary lines and lies over the anterior 
ehest wall between the 2nd and 6th ribs. 

Disseet the breast by removing the fat that lies 
between several of the eonneetive tissne septa ealled 
the snspensory ligaments of Gooper. Do this either 
with the handle of the sealpel or with a large pair of 
foreeps (ATLAS PLATE 6 #6.1). Note that these 
ligaments are attaehed to the skin snperfieially and to 
the deep faseia posterior to the breast. 

Disseet the deep snrfaee of the areola and nìpple 
and identify one or more of the laetiferons ducts. 
These open on the nipple and are arranged in a radial 
pattern beneath the snrfaee of the pigmented skin. 
Traee one duct more deeply where it enlarges to form 
laetiferons sinnses (Fignre 2-3). 


► 

Grant’s 4-9 
Netter’s 182-184 
Rohen 208, 290 
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FIGURE 2-3 


Disseetion of the LateraL haLf of the right breast during a period of Laetation. (From GLemente CD 


Gray's Anatomy. 30th Ameriean Edition. PhiLadeLphia: Lea and Febiger, 1985.) 


eiinieal Relevanee 


Pay particular attention to the blood supply (Figure 2-4) 
and the venous and lymphatie drainage (Figure 2-5 and 
ATLAS PLATES 3-5) of the breast because of their im- 
portanee as routes for the spread of eaneer eells. 

The arteries that supply the breasts are derived 
from the axillary artery, the intereostal arteries, and 
the internal thoraeie artery. The lateral thoraeie 
braneh of the axillary artery deseends in the ehest 
and gives off the lateral mammary branehes, 


vvhereas medial mammary branehes eome from the 
internal thoraeie artery as it deseends ]ust lateral to 
the sternum (see Figure 2-4). intereostal arteries 
send perforating branehes through the 2nd to the 
5th intereostal spaees to supply blood to the deep re- 
gions of the breast. 

Venous ehannels form an anastomotie ring 
around the nipple from vvhieh larger vessels are 
formed laterally and medially to drain into the internal 
thoraeie vein. These vessels flovv into the axillary 
and subclavian veins. 
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FIGURE 2-5 
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DISSEGTION 2 


Lymphatie vessels from the mammary gland 
are numerous and of great elinieal importanee (Fig- 
ure 2-5). Ghannels from the deep regions of the 
gland course in the eonneetive tissue betvveen the 
glandular lobules and along the lactiferous ducts. 
From the eentral part of the gland and from the skin 
deep to the areola and nipple is the subareolar 
plexus. From these sources, eolleeting vessels 
course laterally and superiorly to the anterior axil- 
lary or peetoral nodes along the course of the lat- 
eral thoraeie vessels and to the eentral and deep or 
apieal axillary nodes. 

Although most lymph drains superiorly and later- 
ally, some ehannels drain medially along parasternal 
or internal thoraeie nodes (Figure 2-5). Lymph 
ehannels from the inferior and medial parts of the 
breast may communicate vvith diaphragmatie and 
abdominal vessels as vvell as vvith ehannels aeross 
the midline to the opposite breast. 

IV. Refleetìon of the Soperfidal Fasda 

The superfìcial faseia is to be refleeted as a single layer, 

but only after some of the anterior and lateral enta- 
neons branehes of the spìnal nerves are loeated. 

Leam the general pattern and eonrse of a typieal spinal 
nerve (Fignre 2-6 and ATLAS PLATE 10). 


With a probe and foreeps, separate structures within 
the snperfieial faseia. Identify one or two anterior 
and lateral entaneons branehes of the intereostal 
thoraeie nerves and the snpraelavienlar nerves 
(ATLAS PLATES 13, 16). Find these structures as 
follows: 

A. Anterior Cutaneous Branehes. Identify the 
2nd, 3rd, and 4th ribs lateral to the sternnm by 
probing throngh the faseia to the hard snrfaee of 
the eostal eartilages. In the 3rd intereostal spaee 
1 em lateral to the sternnm, probe for the anterior 
cutaneous braneh of the 3rd thoraeie nerve usu- 
ally aeeompanied by a small artery and vein 

(ATLAS PLATE 13). 

B. Lateral Cutaneous Branehes (Fignre 2-7). 

Palpate the 3rd and 4th ribs in the midaxillary 
line. In the 3rd intereostal spaee, disseet the lat- 
eral cutaneous braneh of the 3rd intereostal 
nerve. Note other lateral cutaneous branehes in 
the intereostal spaees inferiorly (Fignre 2-6). 
Larger than the anterior cutaneous branehes, 
these nerves are also aeeompanied by lateral 
cutaneous branehes of the intereostal vessels. 
Find the intereostobraehial nerve (T2), which 
emerges in the 2nd intereostal spaee and eonrses 
toward the axillary fossa and arm (ATLAS 

PLATES 13, 26, 27). 
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Lateral cutaneous 
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Anterior 

cutaneous braneh 
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r 


► 

Grant’s 3, 20, 495 
Netter’s 188, 
424, 429 
Rohen 207, 209, 

394, 406 


e. Supraclavicular Nerves (Figure 2-7). Derived 
from the 3rd and 4th eervieal nerves, these nerves 
deseend in the snperfieial faseia and snpply the 
skin over the elaviele and the first two intereostal 
spaees. To find them: 


1. Make a 4-ineh transverse ineision throngh 
the snperfieial faseia only, eommeneing 
1 ineh lateral to the sternal angle. Cut only 
deep enongh to see the deep faseia eovering 
the darker mnsele fibers of the peetoralis 
maj or. 


2. Elevate the snperfieial faseia above the trans- 
verse cut and identify strands of a thin sheet 
of mnsele on the inner snrfaee of the snperfi- 
eial faseia, ealled the platysma mnsele 

(ATLAS PLATES 521, 529). 


3. Between this mnsele and the deep faseia, lo- 
eate at least one or more supraclavicular 

nerves (ATLAS PLATES 13,16). 


FIGURE 2-6 


A typieaL spinaL nerve and its branehes. 
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FIGURE 2-7 


Cutaneous branehes of spinaL nerves suppLy. 


D. On finding the entaneons nerves, refleet the 
snperfieial faseia laterally. Make a longitndinal 
ineision jnst lateral to the sternnm throngh the 
snperfieial faseia and only as deep as the deep 
faseia eovering the peetoralis major mnsele. As 
you refieet the superficial faseia laterally, retain 
some of the cutaneous nerves for future review. 
Observe the fibers of the peetoralis major muscle 
beneath the layer of deep faseia over the mnsele 
(peetoral faseia). 


mnseles, the vessels and nerves that snpply them, and 
the peetoral and elavipeetoral faseiae. 


► 

Grant’s 3, 496 
Netter’s 188, 
424, 429 
Rohen 207, 209, 

394, 406 


A. The Peetoralis Major Muscle. Glean the snrfaee 
of the peetoralis major mnsele and identify its 
elavienlar, sternoeostal, and abdominal parts 
(ATLAS PLATE 11). Within the groove that 
separates the peetoralis major from the deltoid 
muscle, find the eephalie vein (variable in size). 
This groove is the deltopeetoral triangle 
(ATLAS PLATE 17), the three sides of which 
are the deltoid mnsele, the peetoralis major mus- 
ele, and the elaviele. Its apex is direeted inferi- 
orly. Free the eephalie vein and note that it dis- 
appears deep to the peetoralis major mnsele. Do 
not sever it at this time. 


Loeate the separation between the sternal and 
elavienlar heads of the peetoralis major mnsele. 
Widen this separation with a probe throngh the depth 
of the mnsele to the nnderlying ehest wall. Insert 
your index finger upward beneath the elavienlar head 
and earefnlly separate the elavienlar head from the 
nnderlying elavipeetoral faseia. Feel for the vessels 
and nerves that penetrate this faseia. These are 
branehes of the lateral peetoral nerve and the pee- 
toral branehes of the thoraeoaeromial artery and 

vein (ATLAS PLATE 22 #22.1). 

Cut the clavicular head of the peetoralis major 
muscle elose to its origin on the elaviele and refleet it 
laterally (Fignre 2-8). Observe the enrved line of the 
attaehment of the sternoeostal and abdominal heads 
of the peetoralis major mnsele (ATLAS PLATE 17). 
Feel for branehes of the medial peetoral nerve 
penetrating throngh the peetoralis minor to enter the 
deep snrfaee of the peetoralis major. Look for a 
braneh of the lateral peetoral nerve entering the upper 
part of the stemoeostal head. 


Realize that the lateral and medial peetoral nerves 

are branehes from the lateral and medial eords of the 
braehial plexus; henee, their names. Do not be distnrbed 
that the medial peetoral nerve is loeated at a site on the 
anterior thoraeie wall somewhat lateral to the lateral 
peetoral nerve. The lateral peetoral nerve snpplies only 
the peetoralis major mnsele, whereas the medial pee- 
toral nerve snpplies both the peetoralis major and minor 
mnseles. 


V. Peetoral Muscles and Other Structures 


In addition to eontaining the mammary gland, the pee- 
toral region eontains the peetoralis major and minor 


After freeing the peetoralis major mnsele from its 
nnderlying faseial attaehments, make a enrved cut 
through it 1.5 inehes from its sternal attaehment 
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FIGURE 2-8 


The ineision Line for the peetoraLis major muscLe. 


(Figure 2-8). Refleet the cut ends of the muscle and 
identify the branehes of the nerves and of the thora- 
eoaeromial artery that snpply the mnsele (ATLAS 
PLATES 22 #22.1, 24 #24.1, 27). 

B. eiavipeetoral Faseia. Deep to the peetoralis ma- 
jor mnsele, observe a broad sheet of deep faseia 
ealled the elavipeetoral faseia (Figure 2-9). 
Extending down from the elaviele, it eontinnes 
inferiorly to the axillary faseia. Observe that it 
eneases the subclavius muscle, just below the 
elaviele, and the peetoralis minor mnsele more 
laterally. 


◄ 

Grant’s 500, 508 
Netter’s 188,428 
Rohen 207, 407 


Identify the following structures penetrating the 
elavipeetoral faseia: 

1. The eephalie vein eonrsing into the axillary vein; 


◄ 

Grant’s 508 
Netter’s 428, 429 
Rohen 207, 385 


2. The thoraeoaeromial artery; 


3. The lateral peetoral nerve and its branehes. 


e. The Peetoralis Minor Mnsele. Note that the 
peetoralis minor attaehes to the eoraeoid proeess 
of the seapnla proximally and the 2nd, 3rd, 4th, 
and 5th ribs on the thorax distally (ATLAS 
PLATE 22 #22.2). Identify branehes of the 
medial peetoral nerve that pieree the mnsele 
from the nnderlying medial eord of the braehial 
plexus, thereby gaining aeeess to the overlying 
peetoralis major. 


eiinieal Relevanee 


Sternal angle: The site of articulation of the 
manubrium and the body of the sternum has several 
important relationships. 

(a) At this site the seeond rib articulates with the 
sternum and that allows eaeh of the lower ribs 
and intereostal spaees to be counted; 
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FIGURE 2-9 


The eLavipeetoraL faseia deep to the peetoraLis major muscLe. 


(b) A transverse plane at the sternal angle inter- 
seets the vertebral column betvveen the 4th 
and 5th thoraeie vertebrae. At this plane is the 
bifurcation of the traehea and the eommenee- 
ment of the aseending aorta from the left 
ventriele. 

Thoraeostomy by needle or tube through an inter- 
eostal spaee is often neeessary for removal of air or 


fluids from the pleural eavity, thereby reducing a 
pneumothorax or hemothorax to restore breathing. 
Bone marrow biopsy is often aehieved from the ster- 
num, a bone that is rieh in bone marrow and relatively 
easy to tap. 








































DISSEGTION 



Deep Peetoral Region 
and AxiUa 


Objeetives 


1 Identify the axiUary vein and some of its tribotaries. 

2 LJnderstand why the peetoralis minor is ealled the 
"key to the axiUa." 

3 Identify the branehes of the axiUary artery. 


4 Find the M of the braehial plexus and disseet the 
eords of the plexus and its peripheral nerves. 

5 Identify the subscapularis, latissimus dorsi, teres 
major, serratus anterior, eoraeobraehialis muscles, 
and the short head of the bieeps braehii. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, I2th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


L Deep Peetoral Regìon 


Through the deep peetoral region and axilla course the 
nerves, arteries, and veins that snpply the upper limb 
(ATLAS PLATE 27). Of additional importanee are the 
lymphatie ehannels and nodes in these regions. They 
reeeive lymph from the upper extremity, but more 
signifieantly from the anterior thorax and—of speeial 
importanee—from the mammary gland in women 
(ATLAS PLATES 8, 20). The axillary vein reeeives 
blood from the npper limb (inelnding the shonlder) as 
well as from the peetoral region. It eommenees near the 
lower border of the teres major mnsele at the jnnetion 
of the basilie and braehial veins that aseend in the arm. 
The axillary vein beeomes the snbelavian vein as it 
aseends beneath the elaviele. 


► 

Grant’s 501, 
503, 757 
Netter’s 188, 256, 

428, 483 
Rohen 170, 
171,398 


► 

Grant’s 500, 509 
Netter’s 427-429, 

434 

Rohen 207, 284, 
407,411-413 


A. Axillary Vein. Abdnet the npper limb of the ea- 
daver nearly to a 45° angle. Remove fat lateral 
and medial to the peetoralis minor mnsele and 
nneover the large axillary vein and the nnderly- 
ing axillary artery and eords of the braehial 

plexus (ATLAS PLATES 27,31,58). With your 

index finger, loosen the neurovascular structures 
deep to the peetoralis minor mnsele. Traee the 
eephalie vein medial to the eoraeoid proeess and 
follow it to its jnnetion with the axillary vein. 
Also identify the thoraeoaeromial braneh of the 
axillary artery and the lateral peetoral nerve pen- 
etrating throngh the faseia from below (ATLAS 
PLATE 22.1). Separate the axillary vein from 
the nnderlying axillary artery and eords of the 
braehial plexus. 


Remove fat within the axilla down as far as the 
latissimns dorsi and teres major mnseles. Beeanse 
veins retain some eoagnlated blood after death, they 
often appear darker than the aeeompanying arteries. 
Cut away the smaller veins that flow into the axillary 
vein; however, do not cut the arteries that aeeompany 
these tribntaries. 
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FIGURE 3-1 


The peetoraLis minor muscLe. 


B. Refleet the Peetoralis Minor Mnsele and 
Remove the Axillary Vein. Refleet the peetoralis 
minor mnsele by severing its distal attaehments to 
the 2nd, 3rd, 4th, and 5th ribs, but maintain its 
attaehment to the eoraeoid proeess (Fignre 3-1). 
Relax the upper limb by slightly adducting it and 
disseet throngh the axillary faseia with a probe. 
This faseia partially surrounds the axillary vein 
but more eompletely envelops the axillary artery 
and eords of the braehial plexus. 

Sever and remove the axillary vein and its 
tribntaries from the elaviele to the tendons of the 
latissimns dorsi and teres major mnseles. This 
will better expose the artery and nerves. DO NOT 

CUT THE AXILLARY ARTERY, ANY OF 


ITS BRANGHES, OR THE CORDS OF THE 
BRACHIAL PLEXUS SURROUNDING THE 
AXILLARY ARTERY WHILE REMOVING 
THE VEINS. 

II. Ax1Ua 


The axilla is a eone-shaped or pyramidal region that lies 
deep to the peetoral mnseles, snperfleial to the seapnla 
and between the upper part of the brachium (arm) 
and the lateral ehest wall. Its anterior wall is the pee- 
toralis major and minor mnseles and forms the anterior 
axillary fold; its posterior wall is formed by the teres 
major, latissimns dorsi, and subscapular muscles and 
eomprises the posterior axillary fold; its medial wall is 
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FIGURE 3-2 


The serratus anterior muscLe. 


the upper six ribs and intereostal spaees and is eovered 
by the serratus anterior mnsele (ATLAS PLATES 18.2, 
22.2); and the lateral angle eonsists of the intertubercu- 
lar groove or sulcus (bieipital groove) on the snrgieal 
neek of the humerus. 


A. Identify the Following Mnseles Assoeiated 
With the Axillary Region. 

1. Peetoralis major and minor: form the ante- 
rior axillary fold. 

2. Snbseapnlaris: oeenpies the subscapular 
fossa and inserts on the lesser tnberele of the 

humerus (ATLAS PLATES 31 #31.1). 

3. Latissimns dorsi: aseends from the baek of 
the trunk to attaeh on the medial lip of the 
bieipital groove of the humerus (ATLAS 
PLATES 18.2, 22.2). 


◄ 

Grant’s 509-511 
Netter’s 188,424, 
428, 429 
Rohen 385, 386, 
407, 415 


4. Teres major: its tendon is loeated deep to that 
of the latissimns dorsi and with the subscapu- 
laris forms the posterior axillary fold (ATLAS 

PLATES 58, 60). 

5. Serratns anterior: extends from the upper 8 
or 9 ribs to the medial (or vertebral) border of 
the scapula (Fignre 3-2). Probe its lateral sur- 
faee longitudinally and find the long thoraeie 
nerve (C5, C6, and C7). 

6. Short head of bieeps braehii: extends from the 
eoraeoid proeess and joins the long head of the 
bieeps in the arm (ATLAS PLATES 54, 56). 

7. Coracobrachialis : also arises from the eoraeoid 
proeess and inserts on the hnmems (ATLAS 
PLATES 54, 57). The mnsenloentaneons 
nerve nsnally pierees the eoraeobraehialis 
mnsele to enter the anterior arm region. 
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FIGURE 3-3 


The axiLLary artery and its branehes. 


Thoraeoaeromial artery 



Lateral thoraeie 
artery 


B. Axillary Artery and Branehes (Fignre 3-3). 


Replaee the peetoralis minor and note that it divides 
the axillary artery into three parts (ATLAS PLATE 
24.1). The fìrst part lies medial to the peetoralis 
minor and has one braneh. The seeond part eonrses 
beneath the peetoralis minor mnsele and has two 
branehes, and the third part lies lateral to the pee- 
toralis minor (as far as the lower margin of the teres 
major mnsele) and has three branehes. The axillary 
artery beeomes the braehial artery below the teres 
major mnsele. Realize that some variability in the 
pattern of these branehes exists. 


Find the branehes of the axillary artery as follows 

(Fignre 3-3 and ATLAS PLATE 24.1): 

1. From the first part: 

a. Snperior (snpreme) thoraeie artery: a 

small vessel arising just below the elaviele to 
supply the upper one or two intereostal 
spaees. 

2. From the seeond part (Fignre 3-4): 

a. Thoraeoaeromial artery : a short tmnk that 
quickly divides into peetoral, aeromial, ela- 
vienlar, and deltoid branehes. It frequently 
branehes near the medial border of the pee- 
toralis minor (ATLAS PLATE 22.1). 

b. Lateral thoraeie artery: in 30% of speei- 
mens it arises from the axillary artery near 
the lateral border of the peetoralis minor 


◄ 

Grant’s 486, 

508, 509 
Netter’s 183,188, 
427-429 
Rohen 170, 396, 
397, 411,412 


and deseends along the side of the ehest 
(ATLAS PLATES 26, 27). In approxi- 
mately 70% of speeimens, it arises either 
from the thoraeoaeromial or from the sub- 
scapular artery. 

3. From the third part (ATLAS PLATES 20, 24): 

a. Subscapular artery: usually the largest 
braneh from the axillary artery that is found 
on the anterior snrfaee of the subscapularis 
muscle or near its axillary border. After Vh 
inehes, it divides into the scapular circum- 
flex braneh that eonrses around the lateral 
border of the seapnla in the triangular 
spaee, and the thoraeodorsal artery that 
deseends to the latissimns dorsi muscle with 
the thoraeodorsal nerve. 

With a probe, pull the tmnk of the axillary artery 
medially away from the hnmerns to see the following 
circumflex vessels: 

b. Anterior hnmeral circumflex artery: it is 

small and arises near the upper border of the 
teres major muscle. It passes anteriorly 
around the humems. 

e. Posterior humeral circumflex artery: 

larger than the anterior, it passes posteriorly 
around the humems. With a probe, traee the 
posterior humeral circumflex artery to the 
quadrangular spaee, through which it is ae- 
eompanied by the axillary nerve to aehieve 
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FIGURE 3-4 


The LateraL peetoraL nerve and some 


branehes of the thoraeoaeromiaL artery coursing 
betvveen the peetoraLis major and minor muscLes 


Peetoralis minor muscle 


Serratus anterior muscle 


the dorsal shoulder region. See ATLAS 
PLATES 32, 33 for triangular and quadran- 
gular spaees. 


e. Braehial Plexus and Its Branehes (Fignres 3-5 
and 3-6). 

Use ATLAS PLATES 46-48 to learn the general 
pattem of formation of the braehial plexus. This dis- 
seetion is eoneerned with the infraelavienlar (or axil- 
lary) part of the braehial plexus. This eonsists of the 
lateral, medial, and posterior eords of the plexus, 
and the terminal nerves that braneh from them. The 
eervieal portion of the braehial plexus will be stud- 
ied with the posterior triangle of the neek. 

1. Identify the lateral eord of the braehial plexus 
by finding the musculocutaneous nerve, which 
is the most lateral nerve of the plexus and the 
nerve that penetrates the eoraeobraehialis 

mnsele (ATLAS PLATES 58, 59). Follow the 

musculocutaneous nerve proximally to its 
point of origin from the lateral eord. Also find 


◄ 

Grant’s 506, 

508, 509 
Netter’s 183,429, 
430, 433 
Rohen 186, 396, 
411,415 


the lateral peetoral nerve, which either 
eomes off the lateral eord direetly or arises 
higher in the axilla from divisions that form 
the lateral eord (Fignre 3-4). 

2. Note that the lateral eord eontribntes a large 
braneh that helps form the median nerve. 

3. Identify the median nerve and note that it re- 
eeives another large eontribntion from the 
medìal eord. Thus, the median nerve most of- 
ten is formed by two large nerve trnnks, one 
eontribnted from the lateral and the other 
from the medial eord. 

4. From the medial eord, identify its other termi- 
nal braneh, the nlnar nerve. 

5. Plaee your index finger behind the musculo- 
cutaneous, median, and ulnar nerves and ele- 
vate them slightly from the axillary artery. 
Notiee that their pattern resembles the letter 
M (ATLAS PLATE 48). Retnrn to the medial 
eord and find three other nerves that arise 
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FIGURE 3-5 


The axiLLary artery and vein and the muscuLocutaneous, median, and uLnar nerve 


branehes from the mediaL and LateraL eords of the braehiaL pLexus. 


from it above the origin of the nlnar nerve. 

These are: 

a. the medìal antebraehial entaneons 
nerve: this large sensory nerve to the 
forearm is sometimes eonfnsed with the 
nlnar nerve. 

b. the medìal braehial entaneons nerve: 

smaller than the preeeding nerve, it arises 
slightly higher on the medial eord and of- 
ten sends a eommnnieating braneh to the 
intereostobraehial nerve (T2) that 
passes throngh the 2nd intereostal spaee 
in the midaxillary line (ATLAS PLATES 
26, 27). 

e. the medial peetoral nerve: traee this nerve 
baek to the medial eord from its site of pen- 
etration of the peetoralis minor mnsele. 


eiinieal Relevanee 


Thoraeie outlet syndrome: The apex of the eone- 
shaped axillary region is formed by three bones: the 
elaviele, scapula, and first rib. At this site the braehial 
vessels and the nerves of the braehial plexus might 
beeome eompressed against the bones. Frequently 
this pressure results in symptoms related to spinal 
segments C7 and C8 (inferior trunk of the braehial 
plexus) and results in pain related to the distribution of 
the ulnar and medial antebraehial cutaneous nerves 
along the medial aspeet of the forearm and hand. 
Klumpke’s paralysis: This syndrome is usually the 
result of a birth in]ury caused by the excessive ab- 
duction of the upper limb, which in]ures the C8 and T1 
roots of the braehial plexus. The resulting deformity 
includes a “claw hand” owing to trauma to the inferior 
trunk of the braehial plexus (C8, T1) and consequent 
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FIGURE 3-6 


The roots, trunks, divisions, eords, and peripheraL branehes of the braehiaL pLexus. 


paralysis of muscles supplied by the ulnar nerve. 
Some flexion at the wrist occurs, but eonsiderable 
flexion of the medial three fingers gives a clawlike 
appearanee to the hand. 

Winged scapula: Characteristic of this eondition is 
the projeetion outward of the medial border of the 
scapula on the posterior ehest wall in a manner that 
resembles a wing.This eondition is caused by a weak- 
ness or paralysis of the serratus anterior muscle that 
holds the vertebral border of the scapula elose to the 
posterior ehest. At times when surgery is performed 
to remove lymph nodes along the course of the long 
thoraeie nerve in women with breast eaneer, inadver- 
tent severanee or trauma to this nerve on the lateral 
ehest wall results in a winged scapula. 
Erb-Duchenne paralysis: This syndrome is a partial 
paralysis of the braehial plexus that is usually the re- 
sult of a birth in]ury. It involves the superior roots (or 
trunk) of the braehial plexus (C5, C6). The resultant 
deformity includes pronation of the forearm, exten- 
sion at the elbow joint, and adduction of the upper 
limb. The pronated forearm and flexed hand projeet- 
ing posteriorly is reminiseent of the hand of a waiter 
expecting a tip (waiter’s tip position). 


6. Loeate the posterior eord of the braehial 
plexus behind the axillary artery. Identify its 
two terminal nerves, the large radìal nerve and 
the axillary nerve. Traee the axillary nerve to 


◄ 

Grant’s 510 
Netter’s 430 


the quadrangular spaee, which it traverses with 
the posterior humeral circumflex artery. 

7. Higher on the posterior eord fìnd three other 
nerves that eonrse inferiorly. The upper sub- 
scapular nerve snpplies the subscapularis 
muscle; the lower subscapular nerve snpplies 
both the subscapularis and teres major mus- 
eles. Between these two nerves, loeate the 
thoraeodorsal nerve that deseends with the 
thoraeodorsal vessels to snpply the latissimns 
dorsi mnsele. 


eiinieal Relevanee 


Gervieal rib: In 1 of 200 persons, an anomalous bony 
rib arises from the transverse proeess of the 7th eer- 
vieal vertebra. Called a “eervieal rib,” it ean cause 
pressure on the inferior trunk of the braehial plexus or 
the subclavian artery, resulting in a thoraeie outlet 
syndrome. 

Gentrai venous iine: Most often the right subclavian 
or right internal ]ugular vein is seleeted to plaee a 
eatheter into the venous system. Visualized radi- 
ographieally, the eatheter is guided into the right bra- 
ehioeephalie vein, then into the superior vena eava, 
and finally into the right atrium of the heart. A eentral 
venous line eatheter is at times required to deliver 
therapeutic drugs or to measure venous pressure 
direetly in the right atrium. 























DISSEGTION 



Objeetives 


1 Study the surface anatomy of the upper baek and 
posterior scapuLar region. 

2 Detaeh the trapezius and the deltoid muscLes from 
the spine of the scapuLa, expose the supraspinatus 
muscLe, and Loeate the suprascapuLar vesseLs and 
nerve. 

3 Disseet the infraspinatus muscLe and identify the 
teres major and minor muscLes. 


4 Disseet the quadranguLar and trianguLar spaees and 
find the axiLLary nerve, posterior humeraL circumfLex 
artery, and circumfLex scapuLar artery. 

5 Disseet the posterior eompartment of the arm and 
expose the heads of the trieeps muscLe. 

6 Separate the mediaL and LateraL heads of the trieeps 
braehii and foLLovv the radiaL nerve and deep braehiaL 
artery around the shaft of the humerus. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 
NetteKs Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


L Surface Anatomy; Skin ineisions; 
Cutaneous Nerves 


Plaee the eadaver faee down (prone) and elevate the 
shonlders by means of a wooden bloek inserted nnder 
the anterior thorax. Partially abdnet the npper limbs (to 
approximately 45°) and realize that the peetoral girdle is 
attaehed to the axial skeleton eompletely by mnseles 
posteriorly and by mnseles and one bony artienlation 
anteriorly, the stemoelavienlar joint. 


► 

Grant’s 97, 395, 
296, 613,614 
Netter’s 8, 9, 
174-176 
Rohen 21,29, 33, 

192,193 


A. Surface Anatomy and Bony Landmarks. 

Before making the skin ineision, review the sur- 
faee anatomy of the baek and palpate the fol- 
lowing several bony landmarks on one of your 
colleagues or on the eadaver or artienlated 
skeleton. 

1. External oeeipital protuberance: Found in 
the midline on the baek of the skull (ATLAS 
PLATES 373, 589). Identify bony ridges, 
ealled snperior nuchal lines, that extend lat- 
erally from the protnberanee and its most een- 
tral point, ealled the inion. 

2. Spinons proeess of the 7th eervieal verte- 
bra: Pass your index finger in the midline 
down from the skull over the dorsal aspeet of 
the eervieal vertebrae. The first prominent 
bony proeess felt is the spinons proeess of the 
C7 vertebra, ealled the vertebra prominens 
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(ATLAS PLATES 371.1,389.1). A fibroelas- 

tie membrane ealled the lìgamentum nuchae 
eovers the other eervieal spines, making them 
less palpable. 

3. Stndy the loeation of the scapula over the pos- 
terior thoraeie wall on a skeleton (ATLAS 
PLATE 141.1) and note its superior, inferior, 
and lateral angles. Palpate the spine of the 
seapnla and follow it laterally to the aeromion 
(ATLAS PLATE 371.1). Note that the medial 
(vertebral) border is parallel to the vertebral 
eolnmn and that the lateral (axillary) border is 
oriented toward the axillary fossa. 

4. Palpate the posterior part of the iliae erest, a 
enrved bony ridge below the waist (ATLAS 
PLATES 323, 326.2, 373). It terminates at 

the posterior snperior iliae spine on the 

snrfaee of which is a dimple in the skin on 
eaeh side. 

B. Skin ineisions and Skin Refleetion (Figure 4-1). 

To disseet the posterior seapnlar region, remove 
the skin from the baek of the neek and npper 
half of the baek. Make an ineision throngh the 



F 


FIGURE 4-1 


Skin indsion for the baek 


skin along the posterior midline extending from 
the external oeeipital protnberanee to 1 ineh 
below the inferior angle of the seapnla (Figure 
4-1, A to C). Make two lateral ineisions on 
eaeh side at right angles to the midline cut as 
shown in Figure 4-1, B to E and F and C to G 
and H. 


► 

Grant’s 321,513 
Netter’s 174, 424 
Rohen 226, 227 


Initially, remove only the skin by refieeting it 
from the underlying snperfieial faseia in four fiaps. 
Next, refleet the superficial faseia from the deep 
faseia that overlies the dark fibers of the trapezins 
mnsele above and the latissimns dorsi mnsele be- 
low (ATLAS PLATE 373) and look for branehes 
of the cutaneous nerves of the baek (ATLAS 
PLATE 382). 


e. Cutaneous Nerves of Baek (ATLAS PLATE 
452, Fignre 4-2). 


► 

Grant’s 321 
Netter’s 177 
Rohen 229, 234 


Disseet several of the segmentally arranged pos- 
terior primary rami of the thoraeie nerves. 
They are frequently aeeompanied by cutaneous 
blood vessels and they traverse the trapezins and 
latissimns dorsi mnseles to beeome snperfieial, 
yet they DO NOT supply these muscles either 
with motor or with sensory innervation. To 
loeate these nerves, probe the faseia overlying 
the trapezins muscle 1 ineh lateral to the spinons 
proeesses of the thoraeie vertebrae. Realize that 
most of the thoraeie nerves pieree the trapezins 
muscle, and, after beeoming snperfieial, they 
course laterally in the snperfieial faseia aeross 
the baek (Fignre 4-2). 

Now remove the snperfieial faseia over the 
seapnlar and deltoid regions, preserving short 
lengths of the disseeted cutaneous nerves. 


II. Cut Scapular Attaehments of Trapezìus 
and Deltold Muscles; the Suprasp1nous 
and Infrasp1nous Fossae 


To nneover the mnseles within the fossae above and 
below the spine of the seapnla, detaeh the trapezins and 
deltoid mnseles but only from the aeromion and spine 

of the seapnla (ATLAS PLATES 32, 373). 


► 

Grant’s 513, 515, 

516, 528 
Netter’s 174,177, 

434, 432 
Rohen 226, 
234, 403 


A. Refleetion of Trapezins and Deltoid Mnseles. 

Palpate the upper border of the trapezius and pal- 
pate the aeromion and seapnlar spine. Cut the 
attaehment of the trapezins along the medial mar- 
gin of the aeromion and along the snperior aspeet 
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FIGURE 4-2 


Cutaneous nerves of the baek (posterior 


primary rami). 


of the spine as far as its medial end. Using yonr 
finger, separate the trapezins from nnderlying 
stmetnres. Cut those fibers attaehed to the elaviele 
and refleet the trapezius medially to uncover the 
nnderlying supraspìnatus muscle (see ATLAS 
PLATE 60). 

Observe that the deltoid muscle attaehes 
above to a bony areh formed by the elaviele ante- 
riorly, the aeromion laterally, and the spine of the 


seapnla posteriorly (ATLAS PLATE 44). This 
mnsele’s fibers eonverge inferiorly to attaeh to the 
deltoid tnberosity. Cut the origin of the deltoid 
from the seapnlar spine and aeromion and free its 
posterior border inferiorly to the deltoid tnberos- 
ity, leaving the elavienlar origin intaet. Refieet the 
deltoid anteriorly to nneover the nnderlying in- 
fraspìnatns and teres minor mnseles (Fignre 4-3 
and ATLAS PLATES 32, 60). 


► 

Grant’s 531, 
532, 534 
Netter’s421,431 
Rohen418,432 


B. Snbaeromial Bursa. 

Deep to the deltoid mnsele, identify the large 
subacromial bursa (ATLAS PLATES 32, 
119.2). Open it and, with your finger, explore its 
extensive sae. Note that it extends beneath the 
deltoid mnsele (but superficial to the joint eap- 
sule) and is eontinned under the aeromion and 
the eoraeoaeromial ligament, snperfieial to the 
tendon of the supraspinatus (ATLAS PLATES 
119.2,114.1). 

When the bursa is infiamed, 90° abdnetion of 
the arm at the shonlder joint (using the snpraspina- 
tus and deltoid mnseles) is painM beeanse the 
entire bursa moves under the aeromion. 


► 

Grant’s 513, 
516, 517 
Netter’s 174,177, 
424-427, 477 
Rohen 382, 383 


e. Supraspinatus Fossa; Suprascapular Vessels 
and Nerve. 

Remove the deep faseia overlying the supra- 
spìnatus muscle. Observe that it arises in the 
supraspinatus fossa, courses deep to the aeromion, 
and inserts on the nppermost part of the greater 
tnberele of the hnmerns (Figure 4-4). Palpate the 
snperior border of the seapnla and loeate the 
sharp edge of the superior transverse seapnlar 
ligament (ATLAS PLATE 114.2) where the 
suprascapular nerve and vessels pass into the 
supraspinatus fossa (Fignre 4-4). Make a vertieal 
cut aeross the supraspinatus muscle medial to the 
ligament, approximately inehes lateral to the 
vertebral border of the seapnla. Refieet the lateral 
part of the muscle toward the humerus and note 
that the suprascapular nerve usually enters the 
fossa deep to the ligament and the suprascapular 
vessels pass snperfieial to the ligament (ATLAS 
PLATE 33.1 and Figure 4-4). 


D. Infraspinatus Fossa. 

Remove the deep faseia eovering the infraspina- 
tus muscle below the spine of the seapnla. 
Observe that most of its fibers arise from the 
medial two-thirds of the infraspinatns fossa. From 
this origin, the mnsele aseends over the fibrons 
eapsnle of the shonlder joint and terminates on 
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FIGURE 4-3 


The scapuLar muscLes, posterior view, 


the greater tubercle of the humerus below the 
supraspinatus muscle (ATLAS PLATES 58, 
456). 

Cut through the infraspinatus muscle vertieally 
with a sealpel 2 inehes lateral to the vertebral bor- 
der of the seapnla; refleet the lateral part of the 
mnsele toward the hnmerns (ATLAS PLATE 33). 


◄ 

Grant’s 513, 517, 
528 

Netter’s 174,177, 
424-427, 477 
Rohen 382,383, 
403-405 


Observe the suprascapular nerve and vessels 
passing into the infraspinatns fossa to snpply this 
mnsele by eonrsing throngh the spinoglenoid 
noteh (greater seapnlar noteh), loeated lateral to 
the free edge of the seapnlar spine (Fignre 4-4). 
At times, a bursa is found between the infraspina- 
tus tendon of the mnsele and the eapsnle of the 
shonlder joint. 
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FIGURE 4-4 


The suprascapuLar nerve and artery (posterior scapuLar view). 


III. Lateral Border of Scapula; Tríangular 

and Quadrangular Spaees; Ax1Uary 
Nerve and Deltoìd Regìon 


The sharp lateral border of the scapula is thiekly eovered 
with muscles. These include the latissimus dorsi at the 
inferior angle and then the teres major, teres minor, and 
the long head of the trieeps braehii attaehing to the infra- 

glenoid tnberele (ATLAS PLATES 32, 60, 65). 


A. Lateral Border of the Scapula (Figure 4-3). 

eiearly define the inferior border of the infraspina- 
tus muscle and separate it from the teres minor 
muscle, which arises along the middle third of the 


◄ 

Grant’s 517, 
526-528 
Netter’s 177, 
424-427, 432, 477 
Rohen 226, 382, 
383, 403 


lateral border of the seapnla (ATLAS PLATE 65). 
Follow the teres minor mnsele laterally and 
observe its insertion on the lower part of the greater 
tnberele of the hnmerns below the infraspinatns. 

Find the teres major muscle, which arises 
from the lower one-third of the lateral border, as 
far as the inferior angle (ATLAS PLATE 65). Its 
fibers ean be distingnished from those of the teres 
minor beeanse they form a flat tendon (approxi- 
mately 2 inehes long) that eonrses to the anterior 
aspeet of the humerus. The teres major muscle 
inserts along the medial lip of the intertubercular 
sulcus. At its insertion, the teres major tendon lies 
just behind that of the latìssìmus dorsi muscle 
(ATLAS PLATE 64). 
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Identify the long head of the trieeps braehii 
mnsele and observe its origin from the infragle- 
noid tnberele of the seapnla (ATLAS PLATES 
60, 63, 65). Follow the mnsele inferiorly, and 
note that it passes between the teres major and 
minor mnseles on the hnmems. 


As the long head of the trieeps braehii mnsele 
deseends from the infraglenoid tnberele to the extensor 
aspeet of the arm, it erosses a three-sided area bonnded 
above by the lower border of the teres minor, below by 
the npper border of the teres major, and laterally by the 
snrgieal neek of the hnmems. Two spaees are thereby 
formed from the three-sided area, one medial to the 
long head of the trieeps, ealled the triangnlar spaee, 
and one lateral to the mnsele, ealled the quadrangular 

spaee (ATLAS PLATES 32, 60). 


B. Triangular and Quadrangular Spaees (Figure 

4-5). 

Find the long head of the trieeps. Clean the lat- 
eral and medial borders of the mnsele and iden- 
tify the triangular spaee bonnded laterally by 
the long head of the trieeps, superiorly by the 
teres minor mnsele, and inferiorly by the teres 
major mnsele (ATLAS PLATE 60). Find the eir- 


► 

Grant’s 484, 510, 

527, 528 
Netter’s 426, 
477, 481 
Rohen 400, 
405, 409 


◄ 

Grant’s 527, 528 
Netter’s 426, 427 
Rohen 408, 409 


cumflex scapular braneh of the subscapular 
artery that eonrses aronnd the lateral border of 
the seapnla and throngh the spaee from the axilla 

(ATLAS PLATE 33.1). 

Similarly, identify the quadrangular spaee 
loeated lateral to the long head of the trieeps 
mnsele. Observe that it is bonnded superiorly by 
the teres minor mnsele, inferiorly by the teres 
major mnsele, laterally by the neek of the 
hnmems, and medially by the long head of the 
trieeps. Probe for the posterior hnmeral eir- 
cumflex artery and axillary nerve that pass 
throngh the quadrangular spaee from the axilla 

(ATLAS PLATE 67). 


e. Axillary Nerve. 

Because the scapular origin of the deltoid mnsele 
has already been detaehed, the mnsele ean be 
tnrned forward to demonstrate the axillary nerve 
that enters its deep snrfaee ( ATLAS PLATE 67). 
On its eonrse throngh the quadrangular spaee, the 
axillary nerve gives sensory branehes to the 
shonlder joint and snpplies the teres minor mus- 
ele and the posterior part of the deltoid (ATLAS 
PLATE 67) . This braneh then beeomes snperfi- 
eial over the deltoid mnsele as the upper lateral 
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FIGURE 4-5 


The quadranguLar and trianguLar spaees (posterior view). 
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braehial cutaneous nerve (ATLAS PLATE 
37). Another large braneh eontinnes aronnd the 
hnmerns with the posterior hnmeral circumflex 
artery to supply parts of the deltoid attaehing to 
the aeromion and the elaviele. 

Four structures are supplied by the axillary nerve: 
two mnseles with motor innervation, the teres minor 
and deltoid; and two regions with sensory innervation, 
the shonlder joint and the cutaneous area eovering the 
shonlder joint and deltoid. 


eiinieal Relevanee 


Axillary nerve injury. The axillary nerve branehes 
from the posterior eord of the braehial plexus and trav- 
erses the quadrangular spaee to reaeh the posterolat- 
eral aspeet of the shoulder. At this site it ean be injured 
when the humeral head is disloeated or the surgical 
neek of the humerus is fractured, because that part of 
the humerus forms the lateral boundary of the quad- 
rangular spaee. Resulting from this nerve lesion is the 
loss of innervation to the deltoid and teres minor mus- 


eles and a loss of sensory supply to the skin over the 
shoulder joint and, to some extent, the shoulder joint it- 
self. Denervation of the deltoid muscle causes a loss of 
the smooth contour of the shoulder and a weakness or 
inability to abduct the upper limb beyond the first 20° 
still be performed by the intaet supraspinatus muscle. 


IV. Anastomoses Around the Scapula 

The blood vessels in the seapnlar region partieipate in 
anastomoses that allow blood to reaeh the remainder of 
the npper limb shonld bloekage oeenr between the first 
and third parts of the snbelavian artery. The transverse 
eervieal artery (with its deseending braneh eonrsing 
down the vertebral border of the seapnla) and the snpra- 
seapnlar artery (which enters both the snpraspinatns 
and infraspinatns fossae) both arise as branehes off the 
thyroeervieal trnnk from the Ist part of the snbelavian 
artery. These anastomose freely with the circumflex 
scapular braneh of the subscapular artery and the 
posterior humeral circumflex artery, which arise from 
the 3rd part of the axillary artery (Figure 4-6). 
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FIGURE 4-6 


The scapuLar anastomosis on the posterior aspeet of the shouLder. Note the deseending braneh of the transverse 


eervieaL artery, the suprascapuLar artery, circumfLex scapuLar artery, and the two humeraL circumfLex arteries. 
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FIGURE 4-7 


Skin indsions of arm and forearm. 


V. Posterior (Extensor) 

Compartment of the Arm 

The posterior eompartment of the arm eontains one large 
mnsele with three heads—the trieeps braehii muscle— 
and the important radial nerve with its aeeompanying 
profunda braehii artery (ATLAS PLATES 62, 63, 67, 
68). The prineipal fnnetion of the trieeps is to extend the 
forearm at the elbow joint. However, beeanse its long head 
arises from the infraglenoid tnberosity, the trieeps also ean 
extend the hnmems at the shonlder joint. 


eiinieal Relevanee 





Suprascapular nerve injury. The suprascapular 
nerve runs laterally from the superior trunk of the 


braehial plexus and then courses deep to the supra- 
scapular ligament that overlies the suprascapular 
noteh. It then enters the supraspinatus fossa where it 
supplies the supraspinatus muscle. Trauma to this 
nerve ean occur in persons who have jobs that re- 
quire earrying heavy objeets, such as steel rods, or 
persons that aseend ladders with a V-shaped wooden 
eontainer full of brieks (hod earrier).They begin to feel 
that something is wrong with their arm and, when told 
by their doetor to lift their upper limb, they bend the 
upper part of their body toward the side, gaining the 
first 20° of abduction of their arm, after which they 
easily raise their arm because the deltoid is intaet. 
These patients are unable to initiate the first 20°of ab- 
duction because the supraspinatus muscle is dener- 
vated because of trauma to the suprascapular nerve. 
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Cutaneous nerves of the arm (posterior view). 
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A. Superfìcial Nerves. From the circular ineision 
through the skin aronnd the upper part of the arm 
(Figure 4-7), ineise the skin downward along the 
anterior snrfaee of the arm and forearm to the 
wrist. Make another eirenlar ineision at the wrist 
(Figure 4-7 A, B). 

Disseet the snperfieial faseia of the arm and 
find the upper lateral braehial cutaneous nerve 
from the axillary nerve over the deltoid mnsele 
(deseribed earlier). Find the lower lateral 
braehial cutaneous nerve (a braneh of the radial 
nerve). It passes throngh the trieeps mnsele to 
beeome snperfieial just below the insertion of the 
deltoid mnsele (Fignre 4-8). More medially, find 
the intereostobraehial nerve (T2) extending 
throngh the 2nd intereostal spaee to snpply the 
medial and posterior part of the arm (ATLAS 
PLATE 36). 

B. Trieeps Braehii Mnsele. Remove the faseia 
eompletely and elean the three heads of the tri- 
eeps. Traee the long head down from the seapnla 
and follow it to the lateral head (Fignre 4-9), 
which arises from the upper, posterior surface of 
the humerus above the spiral groove. Identify the 
medìal head of the trieeps arising from the pos- 
terior snrfaee of the humerus below the insertion 
of the teres major mnsele and just distal to the 
spiral groove (ATLAS PLATE 63). 

Observe that the trieeps tendon of insertion 
forms near the middle of the arm and inserts on 
the upper posterior part of the oleeranon of the 

ulna (ATLAS PLATES 62, 67). Identify the 

small triangnlar aneonens mnsele on the dorsal 
aspeet of the elbow (ATLAS PLATES 63, 66). 

e. Radìal Nerve and Profnnda Braehii Vessels 
(Fignre 4-10). With the forearm extended, insert a 
probe deep to the lateral head of the trieeps ap- 
proximately 1 ineh above its insertion (in the same 
direetion as the spiral groove). Being eertain that 
you do not sever the radial nerve and the profnnda 
braehii artery, cut eompletely through the lateral 
head of the trieeps and refleet its two ends (ATLAS 
PLATE 67). This will expose the radial nerve and 
its aeeompanying vessels within the spiral groove 
(see eross seetion (ATLAS PLATE 132.1). Ap- 
preeiate the vnlnerability of these stmetnres if the 
upper part of the shaft of the humems is fractured. 

Follow the main tmnk of the radial nerve 
throngh the lateral intermuscular septum. Note 
that medially the braehialis muscle is found, and 
laterally the nerve is bonnded by the braehioradi- 
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FIGURE 4-9 


The trieeps muscLe 


alis mnsele and the extensor earpi radialis longns. 
Follow the nerve to the lateral epieondyle where 
it divides into snperfieial and deep branehes, both 
of which enter the forearm. 


In addition to the small cutaneous branehes from the 
radial nerve that snpply the posterior region of the arm, 
the larger posterior cutaneous nerve of the forearm is 
also derived from the radial nerve (Fignre 4-8 and 
ATLAS PLATE 37). This nerve traverses the lateral 
head of the trieeps to beeome snperfieial 2 inehes above 
the elbow. It then deseends behind the lateral epi- 
eondyle to snpply the skin on the dorsnm of the forearm 

as far as the wrist (ATLAS PLATE 69). 
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Find the profnnda, or deep braehial artery, 
eonrsing with the radial nerve in the spiral groove 
(ATLAS PLATE 44). It branehes from the 
braehial artery and eonrses laterally and posteri- 
orly to join the nerve. Note that the vessel termi- 
nates by dividing into the mìddle and radìal eol- 
lateral branehes (ATLAS PLATE 44). These 
branehes partieipate in the anastomosis aronnd 
the lateral aspeet of the elbow joint (ATLAS 
PLATE 44). The middle eollateral braneh anasto- 
moses with the interosseons reenrrent artery (from 
the eommon interosseons artery), whereas the ra- 
dial eollateral braneh anastomoses with the radial 
reenrrent artery (from the radial artery) (ATLAS 
PLATE 79.1). 
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eiinieal Relevanee 


Rotator cuff. This musculotendinous structure rein- 
forees the capsule of the shoulder joint. It tends to re- 
tain the head of the humerus vvithin the glenoid fossa. 
The cuff eonsists of the tendons of the supraspinatus, 
infraspinatus, teres minor, and subscapularis mus- 
eles. Tears in the rotator cuff frequently occur vvhen 
disloeation of the humeral head occurs. The tendons 
reinforee the anterior, posterior, and superior aspeets 
of the joint capsule, but not the inferior part. Gonse- 
quently, these disloeations are most often inferior and 
medial to the joint. Rotator cuff in]ury frequently 
occurs in curveball pitehers vvhen strong rotation of 
the upper limb is required to throvv the ball. 
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Radial nerve injury. The course of the radial nerve 
(aeeompanied by the deep braehial artery) around 
the shaft of the humerus plaees the nerve vulnerable 
to injury or to severanee in fractures of the humerus. 
The nerve ean also be in]ured more proximally in the 
axilla by excessive pressure from the inept use of 
crutches or by the so-ealled “Saturday night palsy” 
when the arm or armpit of a drunken person is 
draped over a hard surface (such as the baek of a 
ehair) and the person falls asleep. Additionally, the 
nerve ean be in]ured by an inferomedial disloeation of 


the humeral head. The resultant in]ury in the axilla 
paralyzes the trieeps muscle and the posterior fore- 
arm muscles so that the person is unable to extend 
the forearm at the elbow joint, the hand at the wrist, 
and the fingers. “VVrist drop” (flexion of the hand) oe- 
curs because the flexor muscles of the forearm aet 
unopposed. The flexed hand also reduces the 
strength of flexion of the fingers. Radial nerve lesions 
may result in some sensory loss along the middle of 
the posterior surface of the forearm and the lateral 
aspeet of the dorsal hand. 




DISSEGTION 



Objeetives 


1 Learn the snrfaee anatomy and bony featnres of the 
arm and forearm. 

2 Disseet the basilie vein and cutaneous nerves of the 
anterior arm and forearm. 

3 Disseet the anterior eompartment of the arm. 


4 Disseet the structures in the cubital fossa. 

5 Disseet the anterior eompartment of the forearm. 

6 Identify the tendons, vessels, and nerves at the 
anterior vvrist. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, I2th Edìtìon = Grant’s Page # 


rounded contour of the shoulder below the 
aeromion (ATLAS PLATE 115). It moves with 
the humems when the arm is rotated, but the 
aeromion does not. 


Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


I. Suirface Anatomy; Skìn ineìsìons; 
Superfícìal Veìns and Nerves 


Tum the eadaver onto its baek and orient the upper limb 
anteriorly. Review several snrfaee anatomy featnres of 
the anterior aspeet of the upper limb introduced in the 
fìrst Laboratory Session. 


A. Surface Anatomy of the Arm and Forearm. 
Palpate the following structures on one of 
your dìsseetìon partners: 

1. Greater and lesser tnbereles; eoraeoid 
proeess; intertubercular (bieipital) sulcus. 

The greater tnberele of the hnmems is the most 
lateral bony stmetnre felt when you palpate the 
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Feel a small depression, the infraclavicular 
fossajnst below the lateral end of the elaviele. 
Palpate the eoraeoid proeess of the seapnla by 
pressing laterally and backward in the fossa. 

The lesser tubercle of the hnmems is oriented 
anteriorly and may be felt throngh the deltoid 
mnsele 1 ineh lateral and slightly below the 
eoraeoid proeess (ATLAS PLATE 18). On a 
skeleton, find the intertubercular sulcus 
between the two tnbereles. On your arm, feel 
for the tendon of the long head of the bieeps 
mnsele within the sulcus. 

2. Bieeps braebii muscle; medial and lateral 
bieipital furrows. The bieeps braebii muscle 

is the rounded prominenee on the anterior arm 
when the forearm is flexed. 

Observe the medial and lateral bieipital fur- 
rows extending longitndinally on either side of 
the arm. Intermuscular septa projeet deeply from 
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them and separate the flexor and extensor eom- 

partments of the arm (ATLAS PLATES 34, 44). 
Deep to the medial furrow is a neurovascular eom- 
partment that eontains the braehial vessels; the 
basìlìe vein; and the median, medial ante- 
braehial, and nlnar nerves (ATLAS PLATE 
132). Along the lateral furrow aseends the 
eephalie vein (ATLAS PLATE 41). 
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Grant’s 518, 519, 

558, 559 
Netter’s 439, 446, 

452, 461 
Rohen 374, 376, 
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The upper shaft of the radius is difflcult to feel, 
but the lower 3 or more inehes ean be palpated. The 
distal extremity of the radins is also ealled the sty- 
loid proeess, and it extends ineh below the ulna 
(ATLAS PLATES 127, 128). Feel the pulse of the 
radial artery above and medial to the styloid 
proeess on the anterior wrist (ATLAS PLATES 
127-129). 


3. Gnbital fossa; median enbital vein; bieipital 
aponenrosis; braehial artery and median 
nerve. The hollow in front of the elbow is 
ealled the enbital fossa (ATLAS PLATE 36). 

By applying pressnre over the snperfleial veins 
above the elbow, the median enbital vein 
(used for venipuncture) beeomes visible as it 
intereonneets the basilie vein seen medially 
and the eephalie vein laterally (ATLAS 
PLATE 68). 

Have a lab partner flex the forearm against 
resistanee, and feel the tendon of insertion of 
the bieeps in the lateral part of the enbital 
region. Palpate the bieipital aponenrosis 
extending medially aeross the floor of the 

fossa (ATLAS PLATE 43.1). 

Feel the pulse of the braehial artery in the 
enbital fossa by pressing over the medial part 
of the enbital fossa with the forearm resting 
on a snrfaee. At this site, the median nerve 
lies medial to the artery beneath the bieipital 
aponenrosis. 


◄ 

Grant’s 538-540 

Netter’s 431, 
433, 479 

Rohen 406, 
416-418,423 


B. Skin ineisions. If not already done, make skin 
ineisions as indieated in Fignre 4-7 (A-B). 
Remove only the skin without cutting into the 
snperfieial faseia beeanse the snperfieial veins 
and cutaneous nerves will be disseeted before 
removing the faseia. The skin may be left 
attaehed at the dorsnm of the wrist. 

Two large snperfleial veins eommenee from ve- 
nous plexuses on the radial and ulnar sides of the dor- 
sal hand (ATLAS PLATE 90 #90.1). These are the 
eephalie vein laterally and the basilie vein medially. 
They aseend in the forearm to the enbital fossa where 
there is usually an intereonneeting vein, the median 
enbital vein. The eephalie vein aseends to the del- 
topeetoral triangle and enters the axillary vein. The 
basilie vein eonrses deep to the medial bieipital fur- 
row and will join with the veins aeeompanying the 
braehial artery to form the axillary vein. In the lower 
arm, the basilie vein is aeeompanied by the medial 
antebraehial cutaneous nerve, and the eephalie 
vein lies adjaeent to the lateral antebraehial cuta- 
neous nerve at the enbital fossa. 


4. Lateral and medial epieondyles; ulnar 
nerve; oleeranon, shaft, and styloid proeess 

of the ulna. With your left thumb and index 
flnger, identify your right lateral and medial 
epieondyles by palpating the flexed lower end 
of the humerus. Feel for the ulnar nerve behind 
the medial epieondyle. Move laterally and feel 
the oleeranon of the ulna and the tendon of 
the trieeps at the baek of the elbow (ATLAS 
PLATES 79.1,113). 

From the oleeranon, follow the sharp poste- 
rior border of the shaft of the ulna just deep 
to the skin to the wrist. At its distal end pal- 
pate the styloid proeess (ATLAS PLATES 
127-129). 

5. Head and styloid proeess of radins; radial 
artery. Feel the ronnded head of the radins 
just below the lateral epieondyle of the 
humerus at the baek of the elbow (ATLAS 
PLATES 123-126). Rotate the head of the 

radius by supinating and pronating the forearm. 
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e. Snperfieial Veins and Cutaneous Nerves. Iso- 
late and elean the eephalie vein laterally in the 
arm (ATLAS PLATES 36, 68). On the medial 
side of the limb, elean the basilie vein in the 
snperfleial faseia. Follow it distally to the dorsal 
hand and proximally to the middle of the arm 
where it penetrates the deep faseia (ATLAS 

PLATES 36, 68). 

Find the medial antebraehial cutaneous nerve 
(Fignre 5-2) by probing the snperfleial faseia where 
the basilie vein penetrates the deep faseia. Follow 
the nerve distally, where it may divide in two or 
more branehes (ATLAS PLATES 36, 68). Do not 
eonfnse this nerve with the ulnar nerve; both arise 
from the medial eord. 

Loeate the lateral antebraehial cutaneous nerve 
(Fignres 5-1,5-2) by probing the faseia in the lateral 
part of the enbital fossa deep to the eephalie vein 
(ATLAS PLATES 36, 68). It is the eontinnation of 
the musculocutaneous nerve. 
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On the medial aspeet of the braehinm (arm), find 
the smaller medìal braehial cutaneous nerve 
(Fignre 5-1, ATLAS PLATE 36). This also arises 
from the medial eord of the braehial plexus above 
the origin of the medial antebraehial cutaneous 
nerve. It frequently eommnnieates with the inter- 
eostobraehial nerve that emerges throngh the 2nd 
intereostal spaee to help snpply the skin of the ax- 
illa and arm. 


II. Anterìor Compartment of the Arm: 
Muscles, Vessels, and Nerves 


With the snperfieial faseia removed, observe that the 
deep faseia thiekens laterally and medially to form 
the lateral and medial intermuscular septa. These 
deseend to the lateral and medial epieondyles and 
divide the arm into anterior (flexor) and posterior 
(extensor) eompartments (Figure 5-3A). 

A. Anterior Compartment Mnseles and Muscu- 
locutaneous Nerve. 

Identify the bieeps braehii mnsele and disseet its 
short head arising from the eoraeoid proeess adja- 
eent to the origin of the eoraeobraehialis muscle 
(ATLAS PLATE 56). Observe that the short 
head joins the long head to form mnsele mass of 
the bieeps. The eoraeobraehialis deseends to 
insert direetly onto the medial aspeet of the 
hnmerns (Figure 5-4). 

Lift the lateral eord of the braehial plexus and find 
the musculocutaneous nerve. Follow its eonrse 
throngh the snbstanee of the eoraeobraehialis mnsele 
and then distally between the bieeps and the nnderly- 
ing braehialis mnsele. It snpplies all three mnseles 

(ATLAS PLATES 58, 59). 
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Traee the tendon of the long head of the bieeps 
snperiorly to the intertubercular sulcus, where it 
is invested by a thin layer of synovial membrane ex- 
tending down from the shonlder joint (ATLAS 
PLATES 54, 56, 57). Realize that the tendon arises 
from the supraglenoid tubercle of the scapula 
(Figure 5-4A) and deseends within the eapsnle of 
the shonlder joint before it reaehes the sulcus. 


Separate the bieeps from the underlying braehialis 
mnsele, but do not cut the musculocutaneous nerve 
(Figure 5-4B). Sever the bieeps mnsele 2 inehes 
above the enbital fossa and refleet the distal part and 
its tendon to the enbital fossa. Identify the aponen- 
rotie expansion from the tendon ealled the bieipital 
aponeurosis, which extends medially over the bra- 
ehial vessels and median nerve (ATLAS PLATES 
56, 58). Follow the tendon of insertion of the bieeps 
to the tuberosity of the radius (Figure 5-4A). 

Identify the braehialis muscle arising from the 
lower half of the anterior humerus (ATLAS PLATE 
57). Follow its thiek tendon of insertion to the 
tuberosity of the ulna and the anterior snrfaee of the 

eoronoid proeess (Fignre 5-4B). 

Disseet the musculocutaneous nerve distally to the 
lateral side of the bieeps tendon of insertion just above 
the cubital fossa. Here, it beeomes the lateral ante- 
braehial cutaneous nerve (ATLAS PLATE 68). 

Review the muscles that insert on the upper half of 
the humerus (Fignre 5-5). Identify the rotator cuff 
muscles: supraspinatus, infraspinatus, and teres 
minor. These insert on the posterior snrfaee of the 
greater tnberele. More anteriorly, the subscapularis 
inserts on the lesser tnberele. Note that on the medial 
aspeet of the intertubercular sulcus attaeh the latis- 
simus dorsi and the teres major, while the pee- 
toralis major inserts on the lateral lip of the sulcus. 
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Musde eompartments in the arm (A) and forearm (B). 
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B. Anterior Compartment Vessels and Nerves. 

Disseet along the medial bieipital furrow and 
find the braehial artery and veins and the 
median and nlnar nerves. The braehial artery 
is the continuation of the axillary artery below 
the tendon of the teres major (Fignre 5-6). 
eiean the braehial artery and its aeeompanying 
veins distally to the enbital fossa (ATLAS 
PLATES 58, 59). Just distal to the tendon of 
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the teres major, find the site of branehing of 

the profnnda (deep) braehii artery from the 
main trunk of the braehial artery (ATLAS 
PLATE 67). More inferiorly, find the snperior 
and inferior nlnar eollateral branehes, 
which anastomose aronnd the medial aspeet of 
the elbow joint with nlnar reenrrent branehes 
from the nlnar artery (ATLAS PLATES 
79.1, 79.3). 


FIGURE 5-6 


The braehiaL artery and its branehes. 
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Traee the medìan nerve to the cubital fossa 
from the lateral and medìal eords of the 
braehial plexus. Note that the median nerve ae- 
eompanies the braehial artery. It eonrses anterior 
and lateral to the artery along the upper half of 
the arm but then passes over the artery to lie me- 
dial to the vessel in the enbital fossa (ATLAS 

PLATES 58, 59). 

Find the nlnar nerve medial to the braehial 
artery and follow it from the medial eord of the 
braehial plexus to the medial epieondyle aeeom- 
panied by the snperior nlnar eollateral artery. 
Here, it lies snperfieial to the medial head of the 

trieeps mnsele (ATLAS PLATES 59, 53.1, 
53.2). 

III. The Cub1tal Fossa 

(Atlas Plates 76-78) 
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The enbital fossa is loeated in front of the elbow and is 
bonnded above by an imaginary line between the two 
epieondyles of the hnmems; medially, by the pronator 
teres mnsele; and laterally, by the braehioradialis 
mnsele. The floor of the fossa is formed by the 
braehialis mnsele and partially by the snpinator, visible 
when the braehioradialis is pnlled aside (ATLAS 

PLATES 70, 76). 

Slightly flex the elbow to help identify the bieipi- 
tal aponenrosis (ATLAS PLATE 56) deep to the 
median enbital veins and snperfieial to the braehial 
vessels and median nerve. Cut the bieipital aponeu- 
rosis and disseet the braehial artery as it divides into 
its nlnar and radial branehes (ATLAS PLATES 
76-78). Note that the median nerve enters the 
forearm by eonrsing throngh the pronator teres 
mnsele, i.e., between its snperfieial (hnmeral) and 
deep (nlnar) heads (Fignre 5-7). 

Separate the upper parts of the braehioradialis 
and extensor earpi radialis longns mnseles from 
the braehialis mnsele in order to expose the radial 
nerve (ATLAS PLATE 78). Verify that the radial 
nerve divides at this site into two terminal branehes 
(Fignre 5-7): the snperfieial (entaneons) braneh, 
which deseends beneath the braehioradialis and the 
deep radial nerve, which passes throngh the 
snpinator mnsele (ATLAS PLATES 86, 88-90). 

Confirm that the enbital fossa eontains from me- 
dial to lateral the median nerve, braehial artery, ten- 
don of the bieeps mnsele, the deep radial nerve, and 
the snperfieial braneh of the radial nerve (ATLAS 
PLATE 78). 


FIGURE 5-7 


Radius Lllna 

The Loeation of the radiaL, median, and uLnar 


nerves as they enter the forearm. 


IV. Anterior Forearm Muscles, Vessels, and 

Nerves (Atlas Plates 70-72, 76-78, 
Figure 5-3B) 


◄ 

Grant’s 538-540 
Netter’s 433, 434, 
437, 446 
Rohen 416-418 


The anterior eompartment of the forearm (Fignre 5-3B) 
eontains mnseles that (1) flex the hand at the wrist, 
(2) flex the fingers at the interphalangeal and metaear- 
pophalangeal joints, (3) pronate the hand and forearm, 
and (4) addnet (ulnar flexion) and abdnet (radial flex- 
ion) the hand at the wrist. The mnseles are arranged in 
three layers—snperfieial, intermediate, and deep. Two 
major arteries, the radial and ulnar branehes of the 
braehial artery, deseend in the anterior forearm, as do 
the ulnar and median nerves. 


► 

Grant’s 554, 555 
Netter’s 440-443 
Rohen 422, 423 


A. Anterior Forearm Mnseles, Snperfieial Layer. 

Put your right thumb in your own left enbital 
fossa and palpate with your other four fingers the 
mnseles below the lateral epieondyle. These are 
the braehioradialis and extensors earpi radialis 
longns and brevis mnseles, and they will be stud- 
ied with the extensor eompartment mnseles. 

Now palpate the smaller flexor mnsele mass me- 
dial to the enbital fossa and in front of the medial epi- 
eondyle. This mass eonsists of four fiexor-pronator 
mnseles, and they eomprise the snperfieial anterior 
eompartment layer. Arising from a eommon origin, 
the medial epieondyle and snpraeondylar ridge of the 
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humems, they include the pronator teres, the flexor 
earpi radìalìs, the palmarìs longns, and the flexor 
earpi nlnaris (ATLAS PLATES 70-73). The prona- 
tor teres and the flexor earpi nlnaris also have heads 
that arise from the ulna. 

Remove the deep faseia from the front of the fore- 
arm and separate the four muscles of this superflcial 
layer. Note how they fan out over the flexor surface 
(Fignre 5-9A). Traee the tendons of the flexor earpi 
radialis, palmaris longns, and flexor earpi nlnaris to 
the wrist. 

Do not cut the radial artery and the nlnar 
nerve and artery in this proeednre (ATLAS 
PLATES 76, 77). Disseet the most lateral mnsele of 
this group, the pronator teres. Being earefnl not to 
injnre the median nerve (which eonrses between its 
hnmeral and ulnar heads), follow the insertion of the 
pronator teres laterally to the radins. Then sever its 
hnmeral head near its middle to expose the median 
nerve (Fignre 5-7). 


deep to the braehioradialis mnsele and, in the mid- 
dle third of the forearm, flnd it just lateral to the 
radial artery (ATLAS PLATES 76-78). Note that 
3 inehes above the wrist, the nerve leaves the ves- 
sel to deseend over the radial side of the dorsal 

hand (ATLAS PLATE 90.1). 


► 

Grant’s 553-556 
Netter’s 439, 
446, 447 
Rohen 388, 418 


e. Flexor Digitornm Snperfleialis Mnsele (Fignre 
5-9B) and the Median Nerve. Cut aeross the 
flexor earpi radialis and the palmaris longns mus- 
ele 5 inehes below the medial epieondyle and 
refleet the severed ends. This exposes the flexor 
digitomm snperfleialis mnsele, which eomprises 
the intermediate layer of forearm mnseles 
(ATLAS PLATE 71, Fignre 5-9B). Note that 

from its origin on the eommon flexor tendon, as 
the mnsele deseends, it forms two more snperfl- 
eial and two deeper tendons. Pull on these ten- 
dons individnally to verify that those going to the 
middle and ring flngers are more snperfleial and 
those going to the index and little fingers lie 
deeper. 


At this point, it is important to traee the ulnar nerve, 
ulnar artery, radial artery, and the snperfleial braneh of 
the radial nerve from the forearm to the wrist. 


B. Ulnar Nerve and Artery; Radìal Artery; 
Superficial Braneh of Radial Nerve (Fignre 
5-8). Follow the ulnar nerve from its groove 
behind the medial epieondyle into the forearm. 
Passing between the hnmeral and ulnar heads of 
the flexor earpi nlnaris, the ulnar nerve deseends 
deep to the flexor earpi nlnaris mnsele. Note that 
at the wrist the nerve lies just lateral to the tendon 

of this mnsele (ATLAS PLATES 76-78). 


◄ 

Grant’s 555, 556 
Netter’s 447, 448, 
473, 476 
Rohen 423 


Midway down the forearm find the ulnar 
artery at its origin. Follow it medially (deep to 
both the snperfieial layer of flexor mnseles and 
the flexor digitomm snperfieialis) and disseet its 
distal half. The proximal part of the vessel is best 
seen after the flexor digitomm snperfieialis is cut 

(ATLAS PLATE 78). 

Identify the radìal artery at the wrist, where it 
hes just deep to the skin and faseia. Dnring life, pul- 
sations ean easily be felt here beeanse the vessel hes 
direetly on the distal radins between the tendons of 
the braehioradialis laterally and the flexor earpi 
radialis mediahy (ATLAS PLATE 76). Disseet the 
artery distally as it eonrses backward to the dorsnm 

of the hand (ATLAS PLATE 93.2). 


► 

Grant’s 550, 
551,556 
Netter’s 434, 
447, 453 
Rohen 398, 
418,423 


In the enbital fossa identify the superficial 
braneh of the radial nerve. Disseet it distally 


With a sealpel, detaeh the flexor digitomm 
snperfieialis from its origin laterally on the radins 
(ATLAS PLATES 77,78). Turn the mnsele medially 
to see the median nerve as it leaves the pronator 
teres. The nerve deseends to the wrist along the deep 
snrfaee of the snperfieialis (ATLAS PLATE 78). 
Two inehes above the flexor retinaculum, the median 
nerve beeomes more snperfieial and lies between the 
tendons of the flexor earpi radialis and those of the 
flexor digitomm snperfieialis (ATLAS PLATE 76). 
Detaeh the nerve from the deep snrfaee of the flexor 
digitomm snperfieialis (FDS) and, proteeting the 
nerve, cut aeross the belly of that muscle halfway 
down the forearm. Refleet the two ends of the FDS 
and expose the deep mnseles of the forearm. 

Find the eommon interosseons braneh of the ul- 
nar artery behind the ulnar head of the pronator 
teres. By disseeting distally, observe that this vessel 
branehes into anterior and posterior interosseons 
arteries, which deseend in front of and behind the in- 
terosseons membrane (ATLAS PLATE 78). 

D. Anterior Forearm Mnseles, Deep Layer (Fig- 
ure 5-9C,D). Anterior Interosseons Artery 
and Nerve. 


Deep to the flexor digitomm snperfieialis are loeated the 
flexor pollieis longns (laterally) and the flexor digitornm 
profundus mnseles (Figure 5-9C,D, ATLAS PLATE 
72). Deep to these, the four-sided pronator quadratus 
muscle is found (ATLAS PLATE 99.1). Also deseending 
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FIGURE 5-8 


The arteries and nerves in the anterior forearm 
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in the forearm with these deep mnseles are the anterior 
interosseons braneh of the eommon interosseons 
artery and the anterior interosseons nerve, a braneh of 
the median nerve (ATLAS PLATE 78). 


Tum baek the ends of the flexor digitomm superfì- 
eialis and identify the nnderlying flexor digitornm 
profnndns and flexor pollieis longns (ATLAS 
PLATE 72). Pull on the tendons of these mnseles near 
the wrist and note movements of the fingers and 
thumb on which these tendons insert. Now separate the 
tendons of the fiexor digitomm profundus from the 
flexor pollieis longus and expose the interosseons 


◄ 

Grant’s 553, 555, 
557 

Netter’s 443, 448, 
473, 476 
Rohen 392, 398, 
399, 423 


membrane (ATLAS PLATE 126.1) along which 
deseend the anterior interosseons artery and nerve. 
Follow the artery and nerve to the upper border of the 
transversely oriented pronator quadratus muscle 
(Figure 5-9D). 


The median nerve snpplies all of the anterior forearm 
mnseles except the flexor earpi nlnaris and the medial 
half of the fiexor digitomm profundus, which are sup- 
plied by the ulnar nerve. Note that the lateral half of the 
flexor digitomm, the fiexor pollieis longns, and the prona- 
tor quadratus all reeeive innervation from the median 
nerve by way of its anterior interosseons braneh. 



Braehioradialis 

mosele 

Pronator teres 

muscle 


Flexor earpi 
radialis muscle 

Palmaris 
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Flexor earpi 
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Flexor digitorum 
superficialis muscle 


FIGURE 5-9 


The muscLes on the anterior aspeet of the forearm: superficiaL muscLes (A); FLexor digi- 


torum superficiaLis (B). {eontinaed) 
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FIGURE 5-9 


{Continuecl) The muscLes on the anterior aspeet of the forearm: FLexors digitorum pro- 


fundus and poLLieis Longus (C); Pronator quadratus and interosseous membrane (D). 


V. Tendons, Vessels, and 

Nerves on the Anteríor Wríst 


Before disseeting the palm of the hand, it is of impor- 
tant elinieal valne to be able to envision the sequential 
order of structures aeross the wrist anterior to the earpal 
bones. 

Flex your hand and note the level of the most dis- 
tal erease at the wrist. On the eadaver, cut away the 
skin of the wrist, but do not cut too deeply. Superfì- 
eial to the fibrous flexor retinaculum, loeate the ten- 
dons of the palmaris longns and flexor earpi nlnaris, 
the ulnar nerve and artery medially, and, if still intaet, 
the snperfieial palmar braneh of the radial artery lat- 

erally (ATLAS PLATES 76,107). 


Find the median nerve between the tendons of the 
flexor digitomm snperfieialis and flexor earpi radialis 
and insert a probe into the earpal tnnnel deep to the 
flexor retinaculum. Observe that, in addition to the 
median nerve, the tendons of the flexor digitomm 
profundus and the flexor pollieis longns also enter the 
palm by passing deep to this retinaculum (ATLAS 

PLATE 107). 

Approximately 1 ineh proximal to the earpal tun- 
nel, identify sequentially from the ulnar to the ra- 
dial side the following stmetnre at the wrist (ATLAS 
PLATE 107): 

A. Tendon of Flexor Garpi IJlnaris 

B. IJlnar Nerve 
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e. Ulnar Artery 

D. Four Tendons of the Flexor Digitoruni 
Snperfieialis 

E. Tendon of Palmaris Longns 

F. Median Nerve 

G. Tendon of Flexor Garpi Radialis 

H. Radial Artery 

Just beyond the lateral border of the radius are found 
more snperfieially: 

I. Snperfieial Braneh of the Radial Nerve 

J. Cephalic Vein (near its eommeneement) 


◄ 

Grant’s 450, 451, 
455, 570 
Netter’s 446, 
459-462, 466 
Rohen 388, 389, 
426-430 


eiinieal Relevanee 


Bieipital tendinitis. Inflammation of the tendon of the 
bieeps muscle occurs often follovving repeated direet 
trauma to the upper arm such as pushing your shoul- 
der against a heavy door to open it. VVithin the bieipi- 
tal sulcus on the anterior aspeet of the humerus, the 
tendon is held securely vvithin the sulcus by the trans- 
verse humeral ligament and overlying dense faseia. 


The inflamed, edematous tendon is tightly retained 
vvithin the bieipital sulcus and it beeomes painful vvith- 
out the opportunity to expand out of the sulcus. 
Median nerve lesions. These lesions often occur in 
the arm as a result of a supracondylar fracture of the 
humerus, or in the lovver forearm from vvounds just 
above the vvrist. Denervation of the muscles in the 
flexor eompartments of the forearm and paralysis of 
the thenar muscles are debilitating. The thumb re- 
mains rotated laterally and adducted. 

Supracondylar fracture (of the humerus). In a frae- 
ture of the humerus ]ust above the elbovv joint, the dis- 
tal part of the humerus is pulled posteriorly because 
of the attaehed trieeps muscle. If the braehial artery 
beeomes displaeed, the blood supply to the anterior 
forearm muscles could be eompromised, resulting in 
an isehemia that causes severe contractures of the 
fingers or vvrist (Volkmann’s contracture). 

Fracture of the head of the radius. This fracture oe- 
curs most often as a result of falling on the out- 
stretehed hand. The head of the radius articulates 
vvith both the ulna and the humerus, and the aseend- 
ing foree of the fall results in the head of the radius 
fracturing as it impaets the capitulum of the humerus. 
Often synovial fluid fills the synovial eavity, enhaneing 
fat pads in the oleeranon and eoronoid fossae that be- 
eome visible vvith a lateral radiograph. 




Palmar Aspeet of the Hand 



DISSEGTION 



Objeetives 


1 Study the surface anatomy of the palm; visualize the 
recurrent braneh of the median nerve. 

2 Disseet the palmar aponeurosis; expose the digital 
vessels and nerves; and learn the cutaneous 
innervation of the hand. 

3 Disseet the superficial palmar areh and the ulnar 
artery and nerve. 

4 Open the earpal tunnel; disseet the flexor tendons 
and median nerve in the middle palmar eompartment. 


5 Disseet the middle fínger: tendons, vessels, and 
nerves. 

6 Disseet the thenar muscles and understand the 
movements of the thumb; disseet the hypothenar 
muscles. 

7 Disseet the deep palmar areh, the deep braneh of 
the ulnar nerve, and the interosseous muscles. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, I2th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


◄ 

Grant’s 560, 561, 
563, 568 
Netter’s 460, 461 
Rohen 423, 

426, 428 


The human hand is eapable of performing many preeise 
movements. It is the motor organ for grasping, and the 
riehly innervated skin of the fingertips allows for fine 
taetile sensibility. 

I. Sutface Anatomy; Skìn inelsions; the 
Palmar Aponeuros1s and Dlgltal Vessels 
and Nerves 

A. Study the Surface Anatomy of the Palm. Flex 
your left hand and observe the ereases at the 
wrist, palm, and fingers (Figure 6-1). 


1. Realize that the dìstal erease at the wrist 
overlies the flexor retinaculum. This trans- 
verse fibrons band eonverts the eoneave areh 
of the earpal bones into the earpal tunnel. 

2. Observe that the distal and proximal trans- 
verse palmar ereases eross the palm snperfi- 
eial to the metaearpal bones and that the distal 
erease erosses the palm proximal to the three 
medial fingers (Figure 6-1). 

3. Note that the thenar palmar erease defines the 
mnseles of the thumb that form the thenar 
eminenee. Observe that the thumb ean approx- 
imate the tip of eaeh finger. Palpate the muscu- 
lature on the medial side of the palm forming 
the hypothenar eminenee (Figure 6-1). 

4. Note the metaearpophalangeal erease loeated 
on eaeh finger 1 em distal to the metaear- 
pophalangeal joint. The joints are found at the 
level of the knnekles on the dorsum of the hand. 
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Interphalangeal 


Metaearpophalangeal 


FIGURE 6-1 


Surface anatomy of the paLm. At point D aLong the 


dotted red Line is the approximate site where the recurrent braneh 
of the median nerve enters the thenar muscLes. 
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Observe that eaeh of the four fingers has two 
ìnterphalangeal ereases but the thumb has 
only one. 

5. With one of your thumbs, push aeross the 
palm of your other hand and try to displaee the 
skin. Do the same on the dorsnm of the hand. 
Note the looseness of the dorsal skin in eon- 
trast to that in the palm. 


6. Envision a line on the palm from between the 
index and middle fingers to the distal erease 
at the wrist (Fignre 6-lA to B). Along this line 
1 em distal to that erease, palpate the tnberele 
of the seaphoìd bone (Fignre 6-1, at C). 
Three eentimeters distal to the tnberele along 
this line is the site where the important reenr- 
rent braneh of the median nerve eonrses lat- 
erally and backward to snpply the thenar mus- 
eles with motor innervation (Fignre 6-1, at D). 
This nerve is only a few millimeters deep to 
the skin at this point and is in a vnlnerable 
position if the thenar eminenee is injnred. 


◄ 

Grant’s 566, 567 
Netter’s 460 


B. Skin ineisions and Refleetion of the Skin. Make 
ineisions in the palm only throngh the skin and 
not into the eonneetive tissne. Palmar skin is 
espeeially adherent to the nnderlying palmar 
aponenrosis. Maintain your disseetion plane 
between the skin and this aponenrosis. 

Skin ineisions on the palm and fingers are 
shown in Fignre 6-2. Make two ineisions from 



FIGURE 6-2 


and thumb. 


Lines of skin ineisions on the paLm, fingers. 
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the midpoint of the distal erease of the wrist: one 
to the tip of the middle finger (Figure 6-2, A to 
B), and the other angled laterally to the tip of the 
thnmb (Figure 6-2, A to B'). Make a transverse 
cut aeross the palm just proximal to the metaear- 
pophalangeal erease (Figure 6-2, C to D) and 
additional ineisions down the other three fingers. 

Refleet the skin earefnlly. Start at the ineision 
eomers and skin the palm, thumb, and several fin- 
gers; also detaeh the skin from the dorsnm of the 
hand. 

With the palmar skin removed, note that the snperfieial 
faseia eontains some fat and fibrons eonneetive tis- 
sue that pad the palm. Deep to the superficial faseia is found 
a dense layer of deep faseia ealled the palmar aponenro- 
sis (ATLAS PLATE 94). This tough faseia proteets the un- 
derlying vessels and nerves from pressnre and injnry. 

e. Palmar Aponenrosis; Digital Vessels and 
Nerves. Expose the palmar aponenrosis by re- 


► 

Grant’s 554, 561 
Netter’s 459 
Rohen 422, 428 


moving the snperfieial faseia. Serape away the 
fat on the eentral palm with the sealpel edge until 
glistening longitndinal bands of the palmar 
aponenrosis beeome visible (ATLAS PLATE 
94). Its fibers fan out distally from the flexor reti- 
naculum as fibrous bands that extend to the prox- 
imal parts of the fingers. Probe between the mar- 
gins of the aponenrosis in the webs of the fingers 
and identify the eommon digital vessels and 
nerves. These divide into proper digital vessels 
and nerves, which eonrse distally along the fin- 

gers (ATLAS PLATES 94,107). 

On the lateral side of the palm, loeate the 
eommon digital braneh of the nlnar nerve, 

which divides between the ring and little fin- 
gers. Note that all of the other palmar digital 
nerves eome from the median nerve (Fignres 
6-3 and 6-4). On the lateral sides of the four 
fingers, loeate the delieate inmbrieal mnseles 
found deeper to the digital vessels and nerves 

(ATLAS PLATE 96). 
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FIGURE 6-3 
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FIGURE 6-4 


SuperfidaL paLmar areh; digitaL vesseLs and nerves. 


II. Ulnar Artery and Nerve; Fasdal 
Spaees of the Hand 


The blood supply to the hand is derived from the ulnar 
and radial arteries. These vessels anastomose and form 
arterial arehes ealled superfícial and deep palmar 

arehes (ATLAS PLATES 106-108). 

A. The Ulnar Artery and Nerve. The ulnar artery is the 

prineipal eontribntor to the snperfieial areh, whereas 
the radìal artery is the main vessel sending blood to 
the deep areh. The ulnar nerve sends a dorsal cuta- 


► 

Grant’s 554, 
561,566 
Netter’s 460, 461, 

465, 466 
Rohen 422, 
423, 426 


neous braneh to the baek of the hand (ATLAS PLATE 
90.1), but the main tmnk of the nerve aeeompanies the 
ulnar artery snperfieial to the flexor retinaculum into 
the palm and divides into snperfìeial and deep (pal- 
mar) branehes (ATLAS PLATE 107). 

Remove the snperfieial fat pad from the hypo- 
thenar eminenee. On its deep snrfaee may be found 
some transversely oriented fibers of the small pal- 
maris brevis mnsele eonrsing laterally from the pal- 
mar aponenrosis (ATLAS PLATE 94). Follow the 
ulnar nerve and artery into the palm and find where 
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they send deep branehes (not to be followed now) 
that penetrate the hypothenar mnseles to get to deep 
palmar strnetnres (ATLAS PLATE 107). 

B. Faseial Spaees of the Hand (Fignre 6-5). The palmar 
aponenrosis is fnsed laterally and medially to the fas- 
eial eoverings over the thenar and hypothenar mus- 
eles. From these fusion sites, a septnm passes into the 
palm to attaeh to deep faseia and metaearpal bones. 
Medially, the septnm bonnds the hypothenar mnseles 
and attaehes to the 5th metaearpal bone, enelosing the 
hypothenar spaee (Fignre 6-5). Laterally, the palmar 
septnm penetrates deeply, medial to the thenar mus- 
eles, and then splits. One leaf eonrses laterally, at- 
taehed to the Ist metaearpal bone, and eneloses the 
thenar spaees. The other leaf eontinnes medially, be- 
eomes fixed to the 3rd and 4th metaearpal bones, and 
helps enelose the middle palmar spaee (Fignre 6-5). 


► 

Grant’s 566, 572 
Netter’s 460, 
461,466 
Rohen 398, 422, 
423,426-428 


◄ 

Grant’s 606 
Netter’s 462 


Disseet the snperfieial palmar areh and elean the 
eommon palmar digital arteries (usually three) that 
deseend to the intervals between the fingers. Another 
braneh also snpplies the ulnar side of the little finger 
(ATLAS PLATES 107-109). Note where the ulnar 
artery in your eadaver is joined by a small snperfieial 
braneh of the radial artery. Sometimes, the radial 
eontribntion may be diffienlt to find. 

Identify the nlnar and median nerves found deep 
to the snperfieial palmar areh. Verify that they give 
rise to the eommon palmar digital nerves (Fignre 6-3). 
Observe that the arteries are usually superficial to the 
nerves (ATLAS PLATE 107). Confirm that the me- 
dian nerve snpplies the lateral side of the palm, the 
thumb, the index and middle fingers, and, usually, the 
lateral half of the ring finger, whereas the ulnar nerve 
snpplies the medial side of the palm, the little finger, 
and the medial half of the ring finger (see Fignre 6-5). 


In the middle palmar spaee are the flexor tendons, 
the inmbrieal mnseles, branehes of the median and 
ulnar nerves, and the snperfieial palmar areh and its 
branehes (ATLAS PLATE 137.2). Snperfieial to the 
addnetor pollieis mnsele is the thenar spaee into which 
infeetions ean spread. infeetions and edema ean spread 
also to the middle palmar spaee deep to the flexor ten- 
dons. To disseet the middle palmar spaee, the palmar 
aponenrosis must be removed. 

With foreeps and sealpel, separate the palmar 
aponenrosis from nnderlying stmetnres. Detaeh it from 
the flexor retinaculum and refleet it downward by cut- 
ting its lateral and medial fnsions to the palmar septa. 


Carefully remove the faseia over the thenar emi- 
nenee and find the recurrent braneh of the medìan 
nerve as it enters the thenar mnseles approximately 
3 em below the seaphoid tnberele (Fignres 6-3 
and 6-4). 

III. Flexor Retìnaculum; Flexor Tendons 

and Synovlal and Fìbrous Sheaths; 
Dìsseetìon of Mìddle Fìnger 

A. Flexor Retìnaculum. The flexor retinaculum is 
a strong, transversely oriented band of fibrons eon- 
neetive tissne measnring approximately 1 ineh wide 
and 1 ineh long (Figure 6-8). It bridges the earpal 
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bones and transforms the eoneavity of these bones 
into the earpal tnnnel (ATLAS PLATES 96, 98). 
The retinaenlnm attaehes to the pisiform and ha- 
mate bones medially and the seaphoid and trape- 
zinm laterally. Throngh the tnnnel deseend the 
flexor tendons of the fingers and thnmb, their syn- 
ovial sheaths, and the median nerve (ATLAS 
PLATE 107). 


eiinieal Relevanee 


Dupuytren’s contracture. This eondition results in 
the fibrosis and eontraetion of the palmar aponeuro- 
sis, and it usually causes a partial flexion of the ring 
and little fingers. Eventually, the metaearpopha- 
langeal and interphalangeal joints beeome perma- 
nently flexed. 

Pulp spaee infeetion. This eondition is the result of 
baeterial infeetion in the distal phalanx of a finger. It 
occurs most frequently in the thumb or index finger 
and is usually initiated by a pinpriek or needle priek or 
a minor cut in the distal part of the finger. 

Maiiet or basebaii finger. Severe pull on a tendon of 
the extensor digitorum muscle ean result in the avul- 
sion of the tendon from the distal phalanx of a finger. 
This in]ury ean also be caused by sudden and ex- 
treme flexion of the distal phalanx by direet trauma on 
the end of the finger induced (e.g., by a baseball that 
jams the end of the finger). A loss of extension of the 
distal phalanx results. 

Anatomie snuff box. This is a hollovv depression on 
the baek of the thumb that is bounded by the tendons 
of the extensors pollieis longus and brevis muscles. In 
its floor ean be palpated the seaphoid and trapezium 
earpal bones, and the radial artery erosses the floor 
]ust prior to penetrating the tvvo heads of the first dor- 
sal interosseous muscle. 


eondition that diminishes the size of the earpal tnnnel 
eonld lead to motor and sensory loss eansed by impair- 
ment of the nerve. This eondition, ealled earpal tunnel 
syndrome, ean be relieved snrgieally by severing part or 
all of the fiexor retinaenlnm. 

B. Flexor Tendons and Synovial Sheaths (ATLAS 
PLATE 96). As the tendons traverse the earpal 
tnnnel, they are invaginated into glistening synovial 
sheaths. These tnbnlar stmetnres eonsist of tissne sim- 
ilar to that lining bnrsae, and eaeh has an inner viseeral 
layer adhering to the tendon and an onter parietal layer 
lining the osseons and fibrons eanal. Between the lay- 
ers is a small amonnt of inbrieating flnid that allows the 
tendons to move freely. 

Note that there are two synovial sheaths in the 
earpal tnnnel: one snrronnds the flexor pollieis 
longns, and the other, which is larger, snrronnds all the 
tendons of the flexors digitomm snperfieialis and pro- 
fnndns. On ATLAS PLATE 96, observe that, distally, 
the sheath for the flexor digitomm tendons of the in- 
dex, middle, and ring fingers ends as a blind poneh in 
the palm, but the sheath continues down the little fin- 
ger. Individnal synovial sheaths resnme for the mid- 
dle three fingers at the metaearpophalangeal joint and 
extend to the distal phalanx. Likewise, the synovial 
sheath for the flexor pollieis longns extends along the 
thumb to the distal phalanx. 

Observe that in the earpal tnnnel the snperfieialis 
tendons are arranged in pairs: tendons of the middle 
and ring fingers are anterior to those of the index and 
little fingers. The four profundus tendons lie behind 
the snperfieialis tendons and are all in the same plane 
(ATLAS PLATE 99). Separate the flexor tendons 
and turn them distally to the metaearpophalangeal 
joint. 


► 

Grant’s 568 
Netter’s 461-463 
Rohen 391 


Insert a probe direetly behind the flexor retinaen- 
lum so that it enters the palm (ATLAS PLATE 98). 
Identify the main tmnk of the median nerve both 
proximal to the retinaculum and then in the palm. Be 
careful that the prohe is loeated in front of the 
nerve and not hehind it. Cut through the flexor reti- 
naculum but only as deeply as the probe, so that you 
do not injnre the nnderlying stmetnres. Flex the hand 
to release tension on the tendons and separate the me- 
dian nerve from the tendons. 


► 

Grant’s 556 
Netter’s 460, 
462, 463 
Rohen 389 


◄ 

Grant’s 567, 568 
Netter’s 460, 461 
Rohen 423, 426, 
428 


Reeognize that the median nerve and tendons lie in a 
restrieted spaee between the flexor retinaculum and the 
earpal bones. Tranma that leads to fibrosis or any other 


Disseet the lumbrical muscles from their origin 
on the tendons of the flexor digitomm profundus to 
the lateral aspeet of the metaearpophalangeal joints 
where they insert on the dorsal extensor tendon 
expansion (ATLAS PLATES 99,104). 


e. Fibrous Sheaths of Flexor Tendons; Disseet the 
Middle Finger. The flexor tendons eonrse along 
the palmar snrfaee of eaeh finger within fibrons- 
bony eanals formed anteriorly and laterally by fibrons 
sheaths and dorsally by the phalangeal bones. Eaeh fi- 
brous sheath eonsists of strong bands of eonneetive tis- 
sue that attaeh to both sides of the phalanges. 

These beeome emeiform in shape and thin over the 
interphalangeal joints to permit free flexion (Fignre 6-6 A). 
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FIGURE 6-6 


The fíbrous fLexor digitaL sheaths (A) and the fLexor tendons (B) aLong a fínger. 


Surrounding the tendons within the fibrons sheath 
and lining the bony-fìbrous eanal is the digital synovial 
sheath (ATLAS PLATES 96, 98). The flexor retinaen- 
lum, palmar aponeurosis, and digital fibrons sheaths 
form a strong eonneetive tissne binding, anterior to the 
flexor tendons, that maintains their position. This allows 
powerful flexor eontraetion of the fingers and hand with- 
out loss of strength owing to bowing of the tendons. 


Observe that the tendon of the flexor digitornm su- 
perfieialis (FDS) lies anterior to the flexor digitornm 
profundus (FDP) tendon (ATLAS PLATE 98). Ele- 
vate the tendon of the snperfieialis and note that it 
flattens and then splits to form an opening throngh 
which the tendon of the FDP passes (Figure 6-6). 
See how the slips of the FDS tendon rennite, split 
again, and insert on the sides of the middle phalanx. 


eiean the faseia from the anterior aspeet of the 
middle finger and expose the fibrous tendon sheath 
anterior to the three phalanges (Fignre 6-6). Disseet 
only the middle finger; it serves as a model for all 
fingers (ATLAS PLATE 98). 

Slit the fibrons sheath longitndinally along the 
anterior midline of the middle finger (Fignre 6-6B). 


◄ 

Grant’s 562, 

565, 571 
Netter’s 460, 
462-464, 471 
Rohen 388, 389, 
425, 426, 428 


Follow the deep tendon to its insertion on the distal 
phalanx. Lift the snperfieialis tendon and find small 
folds of synovial membrane ealled vinenla that allow 
minnte blood vessels to enter the tendons (Fignre 6-7). 
Disseet the proper digital arteries and nerves eonrsing 
distally along the lateral and medial aspeets of the 
fibro-osseous eanal (ATLAS PLATE 107.1). 
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LateraL view of the fLexor tendons aLong one fínger showing how the LombrieaLs and 


interossei insert into the extensor expansions on the dorsum of the fíngers. 
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IV. Thenar Mnseles; Movements of 
the Thumb; Dìsseetìon of the Dìstal 
Thumb; the Hypothenar Muscles 


A. Thenar Mnseles (ATLAS PLATES 96, 99-101). 

Three superficial muscles of the thumb eomprise the 
thenar eminenee. These are the abductor pollìeìs 
brevis, the flexor pollìeìs brevis, and the opponens 
pollieis, and they are all snpplied by the reenrrent 
braneh of the median nerve. 


eiinieal Relevanee 


Recurrent braneh of the median nerve. This nerve 
lies superficially along the medial surface of the 
thenar eminenee about 4 em distal to the end of the 
seaphoid proeess of the radius. Any small cut along 
the surface of the thumb could sever this nerve, 
resulting in a loss of the ability of the thumb to oppose 
the other fingers. This defieit seriously diminishes the 
use of the hand. 


► 

Grant’s 564, 566, 

566-568 
Netter’s 460, 
462, 465 
Rohen 388, 390, 

413,414 


brevis laterally and the adjaeent flexor pollìeìs 
brevis) from the nnderlying opponens pollieis 
(Fignre 6-8). Note that the fibers of the opponens are 
oriented more obliquely than those of the overlying 

mnseles (ATLAS PLATE 99). 

Find a eleavage line on the snrfaee of the thenar 
eminenee between the abdnetor brevis and the flexor 
brevis (ATLAS PLATE 98). Note that reenrrent 
nerve branehes eross over the belly of the flexor 
pollieis brevis. Cut the belly of the abductor pollieis 
brevis and refleet its ends to expose the opponens 
(Figure 6-8). Note that the thenar mnseles arise from 
the trapezinm and seaphoid bones and the flexor reti- 
naculum. The abductor brevis and flexor brevis insert 
medially on the base of the proximal phalanx of the 
thumb, and the opponens pollieis inserts along the 
proximal anterior snrfaee of the Ist metaearpal bone. 


B. Movements of the Thumb. Movements of the 
thumb are at right angles to those of the fingers. 
Flexion and extension are in the medial-lateral 
plane, and abdnetion and addnetion occur in the 
anterior-posterior plane. 


Identify and proteet the reenrrent braneh of the 
median nerve (Fignres 6-3 and 6-4). Separate the 
most snperfieial layer of mnseles (abdnetor pollìeìs 


Extension-Flexion: Move your thumb to an 
ontstretehed position laterally, but in the same plane 
as the anterior snrfaee of the palm. It is now fully 
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extended. Flex your thumb by approximating the 
extended thumb to the radial border of the palm, and 
eontinne this aetion aeross the palm hngging elosely 
the anterior snrfaee of the palm until the tip of the 
thumb reaehes the little finger. From this fully flexed 
position, extend your thumb by retraeing this aetion 
until the thumb is onee again ontstretehed laterally. 

Abdnetion-Addnetion: Abdnet your thumb by 
pulling it forward at right angles anterior to the plane 
of the palm, and then addnet your thumb by moving 
it baek to the anterior snrfaee of the palm. 

Opposition: Oppose your thumb by moving it 
aeross the palm and approximate its distal phalanx to 
the tip of any of the fingers. 

e. Disseetion of the Distal Thnmb. The eonrse of the 
tendons and nerves of the thumb is similar to that of 
the fingers, but the arterial source is prineipally 
from the radial artery. 


Expose the fibrons sheath along the length of the 
thumb, but preserve the proper palmar digital arter- 
ies and nerves. Traee the two proper digital nerves 
baek to the median nerve (ATLAS PLATE 107). 

Find the two proper digital arteries of the thumb. 
See if they are derived from the prineeps pollieis ar- 
tery (ATLAS PLATE 108) which branehes from the 
radial artery after that vessel enters the deep palm 
from the dorsnm of the hand (ATLAS PLATE 93.1). 
Open the fibrons sheath and disseet the tendon of the 
flexor pollieis longns and its synovial sheath to the 
distal phalanx. 


► 

Grant’s 564, 567, 

570, 606 
Netter’s 462, 465 
Rohen 391, 
394,429 


◄ 

Grant’s 572 
Netter’s 466 
Rohen 426, 427 


braneh of the nlnar nerve that snpphes the hypothenar 
mnseles as it eonrses between the abdnetor pollieis min- 
imi and the flexor polheis minimi. The nerve may be ae- 
eompanied by a smah braneh of ulnar artery (ATLAS 

PLATE 108.1). 

V. Adductor Polllels Muscle; Deep Palmar 
Areh; Deep Braneh of the Ulnar Nerve; 
Interosseous Muscles 


A. Addnetor Pollieis Mnsele. The addnetor pollieis 
mnsele and the other stmetnres of the deep palm lie 
dorsal to the flexor tendons in the middle palmar 
spaee. Sometimes referred to as the addnetor- 
interosseons spaee, this region eontains the deep 
palmar areh, the deep braneh of the ulnar nerve, and 
the interosseons mnseles in addition to the addnetor 
pollieis. 

To approaeh the addoetor pollieis muscle, cut 
the superficial palmar areh and refleet the tendons of 
the fiexor digitomm snperfieialis down to the roots 
of the fingers. Sever the four tendons of the fiexor 
digitomm profundus 2 inehes above the flexor reti- 
naculum, and also turn the distal ends of these tendons 
and their attaehed inmbrieal mnseles downward to the 
fingers. Note that the two medial inmbrieal mnseles 
reeeive innervation from the ulnar nerve (ATLAS 
PLATE 108.1). Observe that the addnetor pollieis has 
transverse and oblique heads. These eonverge to in- 
sert on the medial side of the first phalanx of the 
thumb (Fignre 6-8). 


D. Hypothenar Mnseles (ATLAS PLATE 96). The 

three muscles forming the hypothenar eminenee 
eorrespond in name and mirror image to those seen 
in the thenar eminenee. These inelnde an abdnetor, 
a flexor, and an opponens digiti minimi (Fignre 
6-8). They arise from the pisiform and hamate 
bones and from the flexor retinaculum. The abduc- 
tor and flexor digiti minimi insert into the base of 
the proximal phalanx of the little finger; the 
opponens is inserted along the shaft of the 5th 
metaearpal bone (ATLAS PLATE 99). 


► 

Grant’s 550, 
570, 572 
Netter’s 465, 466 
Rohen 398, 426, 

427, 429 


Separate and identify the hypothenar mnseles. The 
abdnetor digiti minimi is the snperfieial mnsele on the 
ulnar side. Separate it from the nnderlying fiexor digiti 
minimi (ATLAS PLATE 99.1). Cut the abductor pol- 
lieis brevis, refieet its ends, and separate the flexor pol- 
lieis brevis from the opponens pollieis. Note that the 
fibers of the opponens are the most oblique of the hy- 
pothenar mnseles (Fignre 6-8). Identify the deep 


◄ 

Grant’s 556, 564 
Netter’s 460, 

461,465 
Rohen 388, 422, 
423, 428 


B. Deep Palmar Areh and Deep Braneh of Ulnar 
Nerve. Between the two heads of the addnetor 
pollieis eonrses a braneh of the radial artery (to help 
form the deep palmar areh) aeeompanied by the 
deep braneh of the ulnar nerve. 

Having the deep palmar areh now partially 
exposed, cut the origin of the oblique head of the ad- 
ductor pollieis and refleet it to expose the radial artery 
as it enters the palm from the baek of the hand (ATLAS 
PLATES 93.1, 108.1). Sever the opponens pollieis 
mnsele, being earefnl to proteet the ulnar nerve and ar- 
tery that pieree the mnsele before erossing the palm. 
Identify the palmar metaearpal arteries branehing 
from the deep areh to join the eommon palmar digital 
arteries. On the radial side of the deep palm, again find 
the prineeps pollieis artery, which snpplies the thumb 
(ATLAS PLATE 108.1), and the radial indiees ar- 
tery, which eonrses along the radial side of the index 
finger (ATLAS PLATE 111). 
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The ulnar nerve supplies the muscles of the 
hypothenar eminenee, the medial two inmbrieals, the 
addnetor pollieis mnsele, and all of the interosseons 
mnseles (and at times the deep head of the flexor 
pollieis brevis); the median nerve innervates the three 
thenar mnseles and the lateral two inmbrieals. 


e. The Interosseous Mnseles (Fignres 6-9 and 6-10). 

The mnseles that lie between the metaearpal bones 
are the palmar and dorsal interossei (ATLAS 
PLATES 102, 103). These mnseles help flex the 
metaearpophalangeal joints and extend the 
interphalangeal joints. More important, the three 
palmar interosseons mnseles addnet the fingers, 
and the four dorsal interossei abdnet the fingers. 
These latter aetions are eonsidered in relationship to 
the middle finger, which serves as the longitndinal 
(median plane) axis of the hand (Fignre 6-9). 


The palmar interossei arise from the metaearpal 
bones of the index, ring, and little fingers (which they 
addnet) and insert onto the extensor snrfaee of the 
eorresponding fingers. Beeanse the thumb and the little 
finger have their own abdnetors, the four dorsal 
interossei are inserted onto the index, middle, and ring 


◄ 

Grant’s 565, 

569, 571 

Netter’s 464, 465, 
470, 476 
Rohen 394, 395, 
425, 429 
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FIGURE 6-9 


The four dorsaL interosseous muscLes. They 


abduct the fingers. 
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FIGURE 6-10 


forearm. 


The arteries and nerves in the anterior 


fingers, the middle finger having two, one attaehed to 
eaeh side (Fignre 6-10). These mnseles move the 
fingers away from the long axis of the hand. 

If time allows, try to identify some of the 
interosseons mnseles in the deep palm and note that 
they are snpplied by deep branehes of the ulnar nerve 

(ATLAS PLATES 107.1,108.1). 


eiinieal Relevanee 


Guyon’s eanal syndrome. The ulnar nerve at the 
wrist courses between the pisiform bone and the 
hamulus of the hamate bone. A ligament superficial to 
this site ereates a eanal within which the ulnar nerve 
may beeome eompressed.The resulting syndrome in- 
cludes a loss of sensory innervation to the ring and lit- 
tle fingers along with a weakness in movements 
because of the denervation of the interossei and 
hypothenar muscles. 



























DISSEGTION 



Posterior Compartment of Forearm 
and Dorsom of the Hand 


Objeetives 


1 Learn the surface anatomy of posterior forearm and 
dorsum of hand. 

2 Disseet the superficial nerves of the dorsal forearm 
and the venous plexus on the dorsum of the hand. 

3 Disseet three superficial muscles in the extensor 
eompartment on the lateral aspeet of the forearm. 

4 Disseet four superficial muscles on posterior aspeet 
of the forearm. 


5 Disseet five deep muscLes of the posterior forearm. 

6 Find the posterior interosseous nerve and artery. 

7 Disseet the extensor retinaculum and identify the 
structures on the dorsal aspeet of the wrist. 

8 Disseet the dorsum of the hand and the dorsal 
interosseous muscLes. 


ATLAS PLATE: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 6th Edìtìon = Rohen Page # 


L General introdnetìon 


The posterior eompartment (Figure 7-1) of the forearm 
eontains mnseles that extend the hand at the wrist and 
the fingers and thnmb at the metaearpophalangeal and 
interphalangeal joints. Gertain posterior forearm mus- 
eles assist in abduction (radial flexion) and addnetion of 
the hand at the wrist. The braehioradialis is an impor- 
tant flexor of the pronated forearm, while the supina- 
tor, as its name implies, snpinates the forearm and the 
little aneonens mnsele weakly assists the powerful tri- 
eeps in extension of the forearm at the elbow. 


Throngh the posterior forearm course the deep 
braneh of the radial nerve and the posterior 
interosseons artery (ATLAS PLATE 88). Both the 
eephalie and basilie veins eommenee snperfieially on 
the dorsum of the wrist (ATLAS PLATE 90.1). 
Cutaneous innervation of the extensor snrfaee of the 
forearm is snpplied by branehes of the radial nerve, but 
the lateral and medial antebraehial cutaneous nerves 
supply its radial and ulnar borders (ATLAS PLATES 
34.1, 49.3). Most of the dorsum of the hand is snpplied 
by the radial and ulnar nerves, but the median nerve 
gives cutaneous innervation to the distal halves of the 
dorsal thumb, index finger, middle finger, and lateral 
half of the ring finger (ATLAS PLATE 34). 

II. Surface Anatomy; Removal of 
Skln; Superficìal Veìns and Nerves 

A. Snrfaee Anatomy. Gertain anatomieal structures on 
the dorsal forearm and hand serve as important 
elinieal landmarks in eonsideration of injnries or 
other eonditions that require treatment. 


56 








Posteríor Compartment of Forearm and Dorsum of the Hand 


57 


POSTERIOR 


FIGURE 7-1 


Gross seetion of the forearm shovving 


the snperfidaL and deep fLexor eompartments ante- 
riorLy and the extensor eompartment posteriorLy 
(stippLed). 
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ANTERIOR 


Identify the following bony stmetnres on yonrself 
or on yonr lab partner. 


between the index finger and the thnmb 

(ATLAS PLATE 93.1). 


1. With the fingers of yonr right hand, follow the 
shaft of yonr left nlna (jnst deep to the skin) 
from the oleeranon to the styloid proeess 

(ATLAS PLATES 122.1,122.2). Feel the head 

of the left radins below the lateral epieondyle. 
Palpate the shaft of the radins, deep to the mus- 
ele overlying it, down to the styloid proeess on 
the lateral aspeet of its distal extremity (ATLAS 

PLATES 122.3,122.4). 


◄ 

Grant’s 518, 519, 
544, 546, 547 
Netter’s 436-439 
Rohen 374-381 


2. Pronate your right hand and fully extend the 
thumb. Find the triangnlar depression 1 em dis- 
tal to the styloid proeess ealled the “anatomie 
snuff box.” This small fossa lies between the 
prominent tendon of the extensor pollieis longus 
on the ulnar side of the fossa and the tendons of 
the extensor pollìeìs brevis and abdnetor pol- 
lieis longns on the radial side of the fossa (AT- 
LAS PLATES 44,82,83). Know that the radial 

artery erosses the floor of the fossa deep to 
these three tendons ( ATLAS PLATE 93.2). 


◄ 

Grant’s 577, 

588, 606 
Netter’s 444, 467, 
469, 470 
Rohen 394 


4. Note the looseness of the skin on the dorsnm 
of the hand. This is why edema often oeenrs 
here even thongh an infeetion may be on the 
palmar aspeet of the hand. Observe the promi- 
nent subcutaneous venous plexus, which is 
used at times for intravenous injeetions or 
eatheters. 

B. Removal of Skin. The cutaneous nerves of the fore- 
arm and hand are just deep to the skin, as are the 
basilie and eephalie veins (ATLAS PLATE 90.1). 
Be aware of these on removal of the skin. 

Make an ineision down the midline of the baek of 
the hand to the root of the middle finger (Fignre 7-2, 
A to B). Make transverse ineisions aeross the knuck- 
les to the lateral and medial margins of the hand 
(Fignre 7-2, B to C and B to D) and turn baek the two 
flaps. Remove the skin from the baek of the thumb and 
fingers to the fingemails, but retain the dorsal digital 
nerves and vessels (Fignre 7-2, dashed lines). 


3. Extend your right hand and fingers fully. With 
your left hand, palpate the extensor tendons 
leading down from the wrist and over the 
knnekles (which are the bases of the metaearpal 
bones) to the dorsal snrfaees of the fingers. 
Proximal to the knnekles feel the bodies of the 
metaearpal bones and palpate the softer tissne 
(the dorsal interosseons mnseles) between 
the bones (ATLAS PLATE 93.2). The largest 
dorsal interosseons mnsele forms the tissne 


◄ 

Grant’s 576, 

582, 585 
Netter’s 469, 470 
Rohen 389, 

392, 424 


e. Snperfieial Veins and Nerves. Snperfieial digital 
veins on the palmar aspeet of the hand drain into 
venons networks over the thenar and hypothenar 
mnseles, and these drain dorsally. Digital veins on 
the dorsnm of the fingers empty into venons 
ehannels on the dorsnm of the thumb or on the 
hypothenar eminenee. 

Disseet the snperfieial veins on the radial and ul- 
nar sides of the dorsnm of the hand in the snperfieial 
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FIGURE 7-2 


Skin indsions on the dorsum of the hand 


faseia and follow the formation of the eephalie and 

basilie veins (ATLAS PLATES 67, 69, 90). Ob- 

serve how the dorsal metaearpal veins on the nlnar 
side form the basilie vein, and the metaearpal veins 
of the thnmb and index finger aseend into the 
eephalie vein. 

The lateral and medial antebraehial entaneons nerves 
eonrse aronnd the radial and nlnar sides of the forearm to 
snpply the adjaeent portions of the dorsal forearm. The 
skin of the middle region of the dorsal forearm between 
these two zones is snpplied by the posterior antebraehial 
entaneons nerve (ATLAS PLATES 39,69). The dorsnm 
of the hand reeeives innervation from the nlnar, radial, and 
median nerves (Fignre 7-3). 

Identify and lift the braehioradialis mnsele to un- 
eover the radial nerve as it divides into its posterior 
antebraehial entaneons braneh (superficial 
braneh) and its deep braneh (ATLAS PLATES 
76-78). Follow the posterior cutaneous braneh down 
the forearm as it eonrses with the radial artery. 
Disseet the nerve distally and see how it divides into 
two or three branehes that snpply the dorsnm of the 
hand. These dorsal digital nerves ean be traeed to 
the proximal halves of the thumb, index, and middle 
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FIGURE 7-3 


The cutaneous innervation on the paLmar and 


dorsaL surfaces of the hand. 
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Grants 490 
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Rohen 398, 420, 
424 


fingers and the radial half of the ring finger (ATLAS 

PLATES 89, 90.1). 

Follow the ulnar nerve down the forearm and find 
its dorsal braneb proximal to the wrist. Disseet this 
braneh into the dorsnm of the hand as it passes 
between the flexor earpi nlnaris and the ulna 

(ATLAS PLATES 77, 78). Find its two dorsal 
digital branebes that snpply the ulnar aspeet of the 
little finger and the adjaeent sides of the ring and little 

fingers (ATLAS PLATE 90.1). 


III. Muscles of the Extensor 

eompartment of the Forearm 


The mnseles of the extensor eompartment of the fore- 
arm are divided into snperfieial and deep layers. The 
snperfieial layer eontains three lateral mnseles and four 
posterior muscles. The deep layer eontains five mus- 
eles: three “onteropping mnseles” of the thumb, which 
bound the “anatomie snnff box,” plus the extensor 
indieis and the snpinator. 

A. Snperfieial Extensor Forearm Mnseles, Lateral 
Gronp (Fignre 7-4). Loeated on the radial side of 
the posterior forearm, these lateral mnseles inelnde 
the braebioradialis and the extensor earpi radialis 
longns and brevis (ATLAS PLATE 81). 

Remove the snperfieial deep faseia eovering the 
mnseles of the posterior eompartment as high in the 
forearm as possible and detaeh the cutaneous nerves 
and snperfieial veins. The extensor retinaenlnm 
loeated inferiorly shonld be left intaet. Note how the 
retinaculum serves as a strong transverse band of 


























































































Posteríor Compartment of Forearm and Dorsum of the Hand 


59 




s 


Supinator 

nnuscle 


Extensor earpi 
radialis brevis 

tendon 


Braehioradialis 

nnuscle 


Extensor earpi 
radialis longus 
nnuscle 


Extensor earpi 
radialis brevis 
mosele 



Braehioradialis 


Extensor earpi 
radialis longus 


FIGURE 7-4 


2nd metaearpal bone 
3rd metaearpal bone 

The three superficiaL LateraL muscLes pLus the 


deepLy Loeated supinator muscLe (dorsaL/posterior view). 


eonneetive tissne that retains the tendons elose to 
the wrist dnring extension of the hand (ATLAS 

PLATES 80, 81). 

Separate the most snperfieial mnsele of the lateral 
gronp, the braehioradialis, from the nnderlying 
extensors earpi radialis longns and brevis. Do not 
sever the posterior antebraehial entaneons nerve 
that deseends jnst deep to the braehioradialis. 
Observe the origin of the braehioradialis from the 
npper two-thirds of the snpraeondylar ridge above 
the lateral epieondyle of the hnmerns (ATLAS 
PLATES 44, 64, 81). Follow its tendon of insertion 
to the lower end of the lateral radins where it attaehes 
above the styloid proeess. 

Separate the extensor earpi radialis longns away 
from the extensor earpi radialis brevis by following 


their tendons upward from about 6 inehes above the 
wrist to their mnsele bellies. Note that the longns 
arises above the brevis from the lateral epieondyle 
(ATLAS PLATES 39, 81). Follow the tendon of in- 
sertion of the longns onto the base of the 2nd 
metaearpal and the brevis onto the 3rd metaearpal 
(Fignre 7-4). Observe that these two tendons eonrse 
deep to the tendons of the abdnetor pollieis longns 
and the extensors pollieis longns and brevis (ATLAS 
PLATES 83, 92.1, 93.2). 


B. Superficial Extensor Forearm Muscles, Posterior 
Group (Figure 7-5A). The mnseles of the snperfi- 
eial posterior group include the extensor digitornm, 
extensor digiti minimi, extensor earpi nlnaris, and 
the small triangnlar aneonens mnsele loeated behind 
the elbow (ATLAS PLATE 80). 


► 

Grant’s 576, 577 
Netter’s 441,445 
Rohen 392, 420 
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Grant’s 581-583 
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Rohen 392 
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Grant’s 576, 577 
Netter’s 441,445 
Rohen 389, 404, 
420 

► 

Grant’s 576, 577 
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Two inehes above the extensor retinaculum iden- 
tify and separate from lateral to medial the extensor 
digitornm, the extensor digiti minimi, and the exten- 
sor earpi nlnaris mnseles and their tendons (Fignre 
7-5A). Observe that all three mnseles arise from the 
eommon extensor origin on the lateral epieondyle of 
the hnmems. Follow the tendons distally deep to the 
extensor retinaculum (ATLAS PLATE 92.1). 

On the dorsnm of the hand, observe how the 
extensor digitornm beeomes flattened and divides 
into four tendons. These diverge and eontinne over 
the knnekles to reaeh the dorsnm of eaeh of the four 
fingers (Fignre 7-5A). Note that the tendon to the 
index finger is aeeompanied by the tendon of the 
extensor indieis (one of the deep mnseles). Follow 
the tendons distally where they spread over the 
dorsnm of the fingers and are ealled dorsal digital 
expansions. Note that the expansions reeeive the 
insertions of the interosseons and inmbrieal mnseles 

(ATLAS PLATE 92.2). 

Identify the extensor digiti minimi medial to the 
extensor digitomm (ATLAS PLATE 80). Note that 
its tendon goes throngh a separate eompartment of 
the extensor retinaculum (ATLAS PLATE 82). 
Follow the tendon to its insertion onto the dorsnm of 
the little finger. 

Follow the tendon of the extensor earpi nlnaris 
to its insertion on the ulnar side of the base of the 5th 
metaearpal bone (ATLAS PLATE 82, 83). If time 
permits, remove the deep faseia over the aneonens 
mnsele and nneover its attaehments to the lateral epi- 
eondyle and the oleeranon above and upper part of 
the ulna below (ATLAS PLATES 82, 83). This site 
beeomes infiamed and edematons in the eondition 
ealled “tennis elbow.” 
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FIGURE 7-5 


A. The extensor digitorum, extensor digiti minimi, extensor earpi uLnaris, and anconeus 


muscLes (posterior view). B. The three outcropping muscLes, and the extensor indieis and anconeus 
muscLe (posteroLateraL view). 


e. Deep Muscles of the Posterior Forearm 
(Figures 7-5B and 7-6). The deep muscles of the 
posterior forearm include the supinator (Fignre 
7-4), the “outcropping” mnseles of the thumb that 
bound the anatomie snuff box, i.e., the abdnetor 
pollieis longns, and extensors pollieis brevis and 
longns, and the extensor indieis (ATLAS PLATE 
83). 

To expose the snpinator mnsele, retraet the 
braehioradialis and the extensors earpi radialis longns 
and brevis laterally (ATLAS PLATES 83, 88). 
Detaeh the lower end of their origins if neeessary. Ex- 
pose the remaining mnseles of the posterior forearm 


by entting the extensor digitornm, extensor digiti min- 
imi, and extensor earpi nlnaris 3 inehes below the lat- 
eral epieondyle and then refleeting their bellies. 

Identify the deep braneh of the radìal nerve as it 
enters the snpinator mnsele in front of the lateral 
epieondyle (ATLAS PLATE 79.2). Find it again near 
the lower border of the snpinator, where it is now 
ealled the posterior interosseons nerve and is joined 
by the posterior interosseons braneh of the 
eommon interosseons artery (ATLAS PLATE 88). 

Note that the snpinator mnsele arises from the 
lateral epieondyle of the hnmerns and the lateral 
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FIGURE 7-6 


The posterior interosseous artery and nerve in the deep extensor forearm. 


side of the upper ulna, and its fibers spiral aronnd 
the forearm to insert on the upper radius (ATLAS 
PLATE 83). If the forearm is pronated, the fibers 
beeome more twisted. The aetion of this mnsele 
resnlts in untwisting its fibers, thereby supìnatìng 
the forearm. 

Below the snpinator, find the abductor pollìeìs 
longus and follow its tendon down to the thumb 
where it inserts onto the Ist metaearpal (ATLAS 
PLATE 111). Below the abdnetor, identify the 
smallest of the onteropping mnseles, the extensor 
pollìeìs brevis. Its tendon eonrses adjaeent to 
that of the abdnetor to the proximal phalanx of 
the thumb where it inserts (ATLAS PLATES 83, 
111 ). 

Disseet the remaining two deep mnseles, the 
extensor pollìeìs longns and the extensor ìndìeìs, 
both of which arise from the posterior ulna and the 
interosseons membrane. Observe that the extensor 
pollieis longns forms the lateral bonndary of the 
“anatomie snuff box” and deseends to the distal 
phalanx of the thumb (ATLAS PLATES 83,88). Be- 

low the extensor pollieis longns in the forearm, find 
the extensor indieis and follow its tendon to the dor- 
sal expansion hood of the index finger where it 

inserts (ATLAS PLATE 83). 


◄ 

Grant’s 576, 577 
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IV. Extensor Ret1naculum; Extensor 
Synovìal Sheaths; Structures Aeross 
the Dorsum of the Wríst 


The extensor retinaculum is an obliquely oriented band 
of deep faseia on the dorsal snrfaee of the distal forearm 
(ATLAS PLATES 92.1, 93.2). It extends from the pisi- 
form and triquetral bones medially to the anterolateral 
border of the distal radins laterally. Gonneetive tissne 
septa attaeh from the retinaculum to the underlying 
bone (ATLAS PLATE 82) and form six fibro-osseous 
eompartments throngh which the extensor tendons and 
their synovial sheaths enter the hand (ATLAS PLATES 
92.1,137.1). The eompartments are as follows (Figure 
7-7): 


1. The most lateral eompartment eontains the ten- 
dons of the abdnetor pollieis longns and the ex- 
tensor pollieis brevis (ATLAS PLATE 83). 

2. Deep to the “anatomie snuff box” is the eompart- 
ment eontaining the tendons of the extensors earpi 
radialis longns and brevis (ATLAS PLATE 137). 

3. Next is a eompartment that extends obliquely to- 
ward the thumb and eontains the tendon of the ex- 
tensor pollieis longns (ATLAS PLATE 82). 

4. The tendons of the extensor digitomm and extensor 
indieis oeenpy a broad eompartment over the mid- 
dle part of the dorsal wrist (ATLAS PLATE 82). 
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FIGURE 7-7 


Gross seetion of the tendons 


and bones of the wrist showing the tendons 
in their eompartments (anterior ventraL view) 


Radius 


5. The fìfth eompartment lies over the distal radio- 
nlnar joint and eontains the tendon of the extensor 
digiti minimi (ATLAS PLATE 82). 

6. The most medial eompartment lies over the distal 
ulna and eontains the tendon of the extensor earpi 

ulnaris (ATLAS PLATE 83). 

The synovial sheaths around these tendons eommenee 
proximal to the extensor retinaculum and terminate just 
distal to the retinaculum. All tendons have individnal 
synovial sheaths, except for the abdnetor pollieis longus 
and flexor pollieis brevis, which share a eommon 
synovial sheath as do the extensor digitomm and exten- 

sor indieis tendons (ATLAS PLATE 92.1). 


Cut longitudinally throngh the extensor retinaen- 
lum along these extensor fìbro-osseous eompartments 
to expose the tendons and the synovial sheaths that 
they enelose (ATLAS PLATES 82, 83). Approxi- 
mately 1 em distal to the retinaculum, identify eaeh of 
the following stmetnres. (Vessels and nerves are listed 
in parentheses; tendons are nnmbered.) (SEE ATLAS 
PLATES 82,92.1,93.2,137.1). 

1. Abdnetor pollieis longus tendon 

2. Extensor pollieis brevis tendon 
(Gephalie vein) 

(Snperfìeial braneh of radial nerve) 

(Radial artery) 

3. Extensor pollieis longus tendon 

4. Extensor earpi radialis longus tendon 

5. Extensor earpi radialis brevis tendon 

6. Extensor indieis tendon 
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FIGURE 7-8 


hand. 


Arteries in the posterior forearm, wrist, and 


















































Posteríor Compartment of Forearm and Dorsum of the Hand 63 


Extensor indieis tendon 


Extensor pollieis brevis 

tendon 


Abductor pollieis longus 

tendon 


Extensor pollieis longus tendon 


Extensor retinaculunn 


Extensor earpi radialis longus 


Extensor earpi radialis brevis 



Extensor digiti mininni tendon 


lntertendinous eonneetions 


Dorsal interosseous muscles 
Extensor digitorum tendons 


Extensor earpi ulnaris tendon 


FIGURE 7-9 


Tendons and dorsaL interosseous muscLes on the posterior vvrist and hand 


7. Extensor digitornm tendon 
(Basilie vein) 

8. Extensor digiti minimi tendon 

9. Extensor earpi nlnaris tendon 
(Dorsal braneh of nlnar nerve) 


V. Arteríes and Nerves on Dorsum of 
Hand; Dorsal Interosseous Muscles 
(F1gures 7-8 and 7-9) 


A. Arteries and Nerves on the Dorsnm of the Hand. 
The arterial snpply to the dorsnm of the hand is de- 
rived from dorsal earpal branehes of the nlnar and 


radìal arteries and terminal branehes of the ante- 
rior and posterior interosseons arteries (ATLAS 
PLATE 93.1). These vessels form an anastomosis 
ealled the dorsal earpal network that may appear as 
a dorsal earpal areh. Erom this network or areh de- 
seend dorsal metaearpal arteries that then divide 
into dorsal digital arteries (ATLAS PLATE 93.1). 


Cutaneous innervation on the dorsnm of the hand 
(Fignre 7-3) and the dorsnm of the proximal half of the 
fingers is derived from the snperfieial radial nerve 
(thumb and radial 2^2 fingers) and from the dorsal 
entaneons braneh of the nlnar nerve (ulnar iVj fin- 
gers). Innervation of the distal half of the dorsnm of the 
fingers eomes to the dorsnm from the median and ulnar 

palmar digital nerves (ATLAS PLATES 34.2, 49.2). 
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Disseet deep to the extensor tendons and identify 
dorsal earpal branehes from the radial, nlnar, and 
interosseons arteries that join to form a delieate trans- 
versely oriented areh (ATLAS PLATE 93.1). Find 
dorsal metaearpal arteries that deseend from this net- 
work over the dorsal interosseons mnseles. Follow 
one of the metaearpal arteries to the web between two 
fingers where it divides into dorsal digital arteries to 
snpply their adjaeent snrfaees. 

Find the radial artery as it passes from the fioor of 
the “anatomie snnff box” throngh the two heads of 
the first dorsal interosseons mnsele to enter the deep 
palm (ATLAS PLATE 93). It then gives off the 

prineeps pollieis (ATLAS PLATE 93.1) and radial 
index (ATLAS PLATE 109) arteries before 
eontinning as the deep palmar areh (ATLAS 
PLATE 102). 


◄ 

Grant’s 576, 

577, 582 
Netter’s 467, 469, 
Rohen 399, 400, 
420, 421,424 


B. Dorsal Interosseons Mnseles. The fonr dorsal 
interossei abdnet the fingers from the midline axis of 
the hand (Fignre 7-2). The thnmb and little finger 
have their own abdnetors. The dorsal interosseons 
mnseles insert onto the ring and index fingers on the 
sides away from the midline axis. The middle finger 
has two dorsal interosseons mnseles, one on eaeh side, 
allowing it to be abdneted both to the lateral or medial 
sides of the midline axis (ATLAS PLATE 108.1). 


eiean the faseia from the snrfaees of the dorsal 
interosseons mnseles in the intermetaearpal spaees. 
Observe that eaeh dorsal interosseons mnsele is 
bipennate and arises by two heads from the adjaeent 
sides of two metaearpal bones (ATLAS PLATE 
102). Other delieate perforating arteries may be 
fonnd between the heads of the 2nd, 3rd, and 4th 
dorsal interosseons mnseles. 

Disseet the tendons of insertion of the dorsal 
interosseons mnseles distally to their attaehments 
onto the extensor expansions of the index, middle, 
and ring fingers. 


◄ 

Grant’s 576, 606 
Netter’s 465, 
409, 470 
Rohen 389 


eiinieal Relevanee 


Tennis elbow. Tenderness and painful to pressure 
over the lateral epieondyle of the humerus is ealled 
“tennis elbow.” It is caused by an overuse of the 
extensor muscles of the upper limb, usually in sports 
such as tennis or golf. 

Bursitis at the oieeranon. This inflammation occurs 
in the bursa that is loeated superficial to the oleeranon 
of the ulna. It is usually caused by excessive or 
prolonged pressure on the posterior aspeet of the 
elbow joint. 

Wrist drop. This eondition is caused by a radial 
nerve in]ury that results in paralysis of the extensor 
muscles in the forearm. The fingers are flexed as 
well, because the paralysis signifieantly reduces 
extension at the metaearpophalangeal and interpha- 
langeal joints. 

Synoviai eysts at the wrist. These are usually small 
eysts filled with a semielear fluid, which occur dorsally 
on the wrist within or adjaeent to the synovial tendon 
sheaths of the extensor muscles. Sometimes one is 
referred to as a “ganglion.” 

De Quervain’s disease. This eondition is caused by 
tenosynovitis of the eommon tendon sheath of the ab- 
ductor pollieis longus and extensor pollieis brevis. 
Movements of the thumb are painful. 

Goiies’ fracture. This is a fracture of the distal end 
of the radius (styloid proeess) caused by a fall on 
the outstretched hand. The distal fractured part is 
displaeed dorsally and superiorly and usually results 
in a dorsal bump at the wrist. 

Bennett’s fracture. This is a fracture of the first 
metaearpal bone proximal to the phalanges of the 
thumb. Often, this is caused by a direet foree along the 
longitudinal axis of the thumb. 

Metaearpai bone fracture. These long bones of the 
hand are usually fractured by a direet impaet on the 
hand dorsally. At times it is caused by a elenehed fist 
hitting a hard surface. Fracture of the two ulnar 
metaearpal bones (4th and 5th) is more eommon than 
fracture of the radial three metaearpal bones. 




DISSEGTION 


Joints of the Llpper Extremity 



Objeetives 


1 Expose the aeromioelavieoLar and coracocLavicuLar 
joints and disseet the gLenohumeraL (or shouLder) 
joint. 

2 Disseet the eLbow joint and open the proximaL 
radiouLnar joint. 

3 VisuaLize the middLe radiouLnar joint and expose the 
distaL radiouLnar joint. 


4 Open the radioearpaL joint and expose the distaL row 
of earpaL bones at the midearpaL joint. 

5 Open the earpometaearpaL, metaearpophaLangeaL, 
and interphaLangeaL joints of one finger. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


orly. The acromioclavicular and coracoclavicular 
joints are now to be disseeted (Figure 8-1). 

A. Acromioclavicular Joint. The aeromioelavienlar 
joint (ATLAS PLATE 115) is a synovial joint of the 
gliding or plane type, loeated between the lateral end 
of the elaviele and the medial border of the aeromion 

(Fignre 8-1). 


Disseet the joints of the npper extremity on one limb 
only. Save the soft tissnes overlying the joints of the 
other limb for review. 

I. Jolnts of the Shoolder Reglon 

The elaviele partieipates in the formation of the pee- 
toral girdle by attaehing to the sternnm medially and to 
the aeromion of the seapnla laterally. Note that the 
aeromion and eoraeoid proeess of the seapnla and 
the elaviele are bony strnetnres that help proteet the 
glenohnmeral artienlation, or shonlder joint, snperi- 


Elevate the shonlder by plaeing a wooden bloek 
nnder the npper baek. Initially, the bony areh formed 
by the aeromion, the elaviele, and their attaehed 
ligaments mnst be exposed. Palpate the aeromion 
and lateral elaviele. Sever the deltoid mnsele away 
from the elaviele anteriorly, the aeromion laterally, 
and the seapnla posteriorly (SEE ATLAS PLATE 
60). Cut away the attaehment of the trapezius muscle 
from the spine of the seapnla. 

Using a sealpel, serape the soft tissne from the up- 
per surface of the acromioclavicular joint. Note that 
the joint eapsnle eonsists of fibrons tissne eomprising 
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the acromioclavicular ligament (Figure 8-1 and 
ATLAS PLATE 118.1). Open the joint eapsnle by 
entting elose to the aeromion. Determine whether a 
partial or eomplete fibroeartilaginons artienlar dise is 
present. Sometimes a dise divides the joint eavity 
into two separate synovial eavities. 


◄ 

Grant’s 530, 532 
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Rohen 368, 372, 
378 


B. Coracoclavicular Joint. The eoraeoelavienlar 
joint is the ligamentons nnion between the eoraeoid 
proeess of the seapnla and the distal elaviele. It has 
no synovial eavity but eonsists of interosseous lig- 
aments between the two bones (a syndesmosis). 
The eoraeoelavienlar ligament eonsists of two 
parts, the trapezoid and eonoid ligaments, named 
beeanse of their shapes (ATLAS PLATES 116.1, 
118.1). These powerful ligaments snpport the lat- 
eral aspeet of the seapnla as it hangs from the elav- 
iele (Fignre 8-1). 

By disartienlating the aeromioelavienlar joint, you 
will partly mobilize the distal end of the elaviele and 
expose the eoraeoelavienlar ligaments. Elevate the 
elaviele and identify the trapezoid ligament between 
the elaviele and the eoraeoid proeess (ATLAS 
PLATE 118.1). Define the borders of the eonoid 
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ligament posteromedial to the trapezoid ligament 
(Fignre 8-1). Its shape resembles a eone with the base 
direeted toward the elaviele and the apex toward the 
eoraeoid proeess. 

The eoraeoelavienlar ligaments provide stability to the 
aeromioelavienlar joint. They prevent the aeromion from 
being disloeated medially under the elaviele after a fall on 
the ontstretehed hand. The foree transmitted up the arm 
and then from the head of the hnmerns to the glenoid eav- 
ity is partially dissipated to the elaviele throngh the eora- 
eoelavienlar hgaments (espeeially the trapezoid ligament). 

The eoraeoaeromial lìgament is an intrinsie liga- 
ment of the seapnla (Fignre 8-1). This strong triangnlar 
band of fibrons tissne has its base attaehed to the eora- 
eoid proeess and its apex to the tip of the aeromion 

(ATLAS PLATE 116.1). 

On disartienlating the aeromioelavienlar joint, 
identify the eoraeoaeromial ligament. Note that, 
with the eoraeoid proeess and aeromion, the ligament 
forms a fibro-osseous areh over the head of the 
humerus, proteeting the shonlder joint from above. 
Also note that the snbaeromial bursa and snpraspina- 
tus muscle overlie the shoulder joint at this site 

(ATLAS PLATE 119.1). 
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FIGURE 8-1 
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Ligaments (anterior view). 
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e. Glenohumeral (or Shoulder) Joint. The shoulder 
joint is a ball-and-soeket type in which the head 
of the humerus is disproportionately large for the 
shallow glenoid eavity (ATLAS PLATE 115, 
Fignre 8-2). This featnre, eombined with a loose ar- 
tienlar eapsnle, allows freedom of movement, but at 
some expense to stability. Some proteetion against 
this weakness and tendeney for disloeation is 
aehieved snperiorly by a fibro-osseus areh (see the 
previous discussion) and the elaviele and by mnseles 
and their tendons aronnd the joint. These mnseles in- 
clude the deltoid that surrounds the joint, the 
subscapularis anteriorly, the supraspinatus snperi- 
orly, the infraspinatus and teres minor posteriorly, 
and the long head of the trieeps inferiorly (ATLAS 

PLATES 54, 60). 

Disseetion of the shonlder joint requires exposure 
of the articular capsule. If the deltoid mnsele has 
not been refleeted downward from the elaviele, 
aeromion, and spine of the seapnla, do it now. Cut the 
origins of the eoraeobraehialis, short head of the 
bieeps, and long head of the trieeps and refieet them 
downward. Cut the subscapularis muscle near its 
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insertion and refleet the mnsele medially away 
from the joint. Posteriorly, sever the tendons of the 
supraspinatus, infraspinatus, and teres minor 
from their insertions on the greater tnberele and the 
joint eapsnle and refleet the mnsele bellies medially 

(ATLAS PLATE 116.2). 

The artienlar eapsnle shonld now be exposed. 
Leave the teres major, latissimns dorsi, and peetoralis 
major mnseles attaehed to the hnmerns so that the limb 
will not detaeh when the joint eapsnle is opened. 
Before opening the fibrons eapsnle, find the eoraeo- 
hnmeral ligament, which is a wide fibrons band that 
strengthens the upper part of the joint eapsnle (ATLAS 
PLATES 114.1, 116.1). It extends over the shonlder 
joint from the lateral aspeet of the eoraeoid proeess to 
the greater tnberele of the hnmerns. 

Observe the attaehments of the fibrons eapsnle to 
the margin of the glenoid eavity medially and the 
anatomie neek of the humerus laterally (ATLAS 
PLATE 114.2). 

The snperior, middle, and inferior glenohnmeral 
ligaments thieken the joint eapsnle and strengthen it 
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FIGURE 8-3 


The interior of the shouLder 


joint opened from behind after the posterior 
part of the capsuLe has been removed and 
the head of the humerus cut away. 


anteriorly. They are best stndied by opening the joint 
eapsnle from behind, removing the head of the hnmerns, 
and visnalizing the inner snrfaee of the anterior aspeet of 
the joint eapsnle from this posterior view (Figure 8-3). 


Make a longitndinal ineision along the posterior 
aspeet of the joint eapsnle. Make transverse ents from 
the flaps so that the posterior parts of the eapsnle ean 
be opened to expose the head of the hnmems from 
behind (ATLAS PLATE115). With a ehisel and ham- 
mer, remove the head of the hnmems by entting 
throngh the anatomie neek jnst proximal to the 
tnberosities (Figure 8-3). Observe the fìbroeartilagi- 
nons rim, ealled the glenoid labrnm, aronnd the 
eirenmferenee of the glenoid fossa. Note that it 
inereases the depth of the glenoid eavity by approxi- 
mately 5 millimeters. 

At the nppermost part of the glenoid labmm, iden- 
tify the tendon of the long head of the bieeps 
mnsele and the snperior glenohnmeral ligament 
(Fignre 8-3). From the snpraglenoid tnberele, the 
tendon passes aeross the joint eavity anterior to 
the head of the hnmems (ATLAS PLATE 115). Ob- 
serve that the narrow snperior glenohnmeral liga- 
ment also extends from the npper part of the glenoid 
eavity but anterior to the origin of the bieeps tendon. 
It courses laterally and helps form that part of the 
eapsnle attaehing to the hnmems just superior to the 
lesser tubercle. 
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Identify the middle and inferior glenohnmeral 
ligaments (sometimes seen as a single ligament). 
These also attaeh to the snperior and anterior margins 
of the glenoid eavity and deseend inferolaterally to 
strengthen the part of the eapsnle that attaehes below 
the lesser tnberele (Fignre 8-3). 


II. Joìnts at the Elbow Regìon 


There are two joints in the elbow region: (1) the elbow 
joint, which itself has two artienlations, hnmeronlnar 
and hnmeroradial, and (2) the proximal radionlnar 
joint. 

A. Elbow Joint. Within a single artienlar eapsnle, the 
eapitnlnm of the hnmerns artienlates with the head 
of the radins as a gliding j oint, and the troehlea of 
the hnmerns artienlates with the troehlear noteh of 
the nlna as a hinge joint (Fignre 8-4). This is a eom- 
pound synovial joint, and its synovial eavity is eon- 
tinuous with that of the proximal radioulnar joint 

(ATLAS PLATE 125). 

Two inehes above the anteenbital fossa, sever the 
veins, nerves, and arteries, and tum their distal parts 
downward to expose the enbital fossa. Sever the main 
belly of the bieeps braehii mnsele and refleet the 
lower part to its insertion on the tnberosity of the ra- 
dius. Cut the belly of the braehialis mnsele in the 
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FIGURE 8-4 


The humerus, radius, and uLna at the eLbow joint. A. Anterior view. B. Posterior view. 


lower arm and refleet the distal part downward away 
from the anterior aspeet of the joint eapsnle. Cut the 
trieeps muscle approximately 2 inehes above the 
oleeranon and refleet its lower part distally to its in- 
sertion without damaging the eapsnle. 

Cut the origins of the pronator teres, palmarìs 
longus, and flexor earpi radialis from the medial 
epieondyle. Remove the origins of the flexor 
digitorum superflcialis and flexor earpi ulnaris 
and cut away the ulnar nerve. This exposes the 
medial aspeet of the joint eapsnle and the ulnar 
eollateral ligament (Fignre 8-5A). 
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the ulna and blends with the annnlar ligament. 
Deflne the three bands of the ulnar eollateral liga- 
ment (strong anterior and posterior bands and a 
thinner oblique or middle band). Note that they form 
three sides of a triangnlar ligament, the apex of which 
is the medial epieondyle (Fignre 8-5A). 

Laterally, observe that the artienlar eapsnle is re- 
inforeed by the radial eollateral ligament (ATLAS 
PLATE 124.1). This strong band, also triangnlar in 
shape, attaehes snperiorly to the lateral epieondyle 
and fans downward to blend with the annnlar liga- 
ment (Fignre 8-5B). 


Laterally, sever the origins of the braehioradi- 
alis and extensors earpi radialis longns and brevis 
and refleet them downward. Cut and refleet upward 
the extensor earpi nlnaris and extensor digitornm 
in the posterior forearm and then sever their attaeh- 
ments on the hnmerns. This exposes the snpinator 
mnsele. Cut the attaehments of the snpinator mnsele 
from the radins, ulna, and humerus, and remove the 
small aneonens mnsele. This exposes the lateral as- 
peet of the joint eapsnle and the radial eollateral lig- 
ament (Fignre 8-5B). 

Note that the anterior part of the eapsnle also en- 
eloses the proximal radionlnar joint, and that snperi- 
orly, the eapsnle attaehes to the medial epieondyle and 
shaft of the humerus (ATLAS PLATE 124.1). Inferi- 
orly, the eapsnle stretehes to the eoronoid proeess of 
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Disseet the annnlar ligament and note that it 
attaehes to both the anterior and posterior lips of the 
radial noteh on the ulna, surrounding the head of the 

radius (ATLAS PLATES 123, 125). Verify by pal- 

pation that it forms a flbrons eirenlar eollar within 
which the head of the radins rotates. 
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Cut into the eapsnle of the elbow joint anteriorly 
and posteriorly by making transverse ineisions 
between the ulnar and radial eollateral ligaments 
(Fignre 8-6). Leaving the ligaments intaet, examine 
the synovial membrane lining the inner snrfaee of 
the eapsnle as it extends over the fossae of the lower 
humerus. Note that the membrane attaehes distally 
aronnd the margin of the artienlar snrfaee of the ulna 
and that the synovial eavity of the elbow joint is eon- 
tinuous with that of the proximal radioulnar joint. 
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The Ligaments of the eLbow joint 


A. MediaL view. B. LateraL view. 
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FIGURE 8-7 


The bones of the forearm in the supinated 


(A) and (B) pronated positions. 


B. Proximal Radìoulnar Joint. The proximal 
radioulnar joint is a single axis pivot joint in which 
the head of the radius rotates within a fìbro-osseous 
ring dnring snpination and pronation (Fignre 8-7). 
This ring is formed four-fìfths by the annular liga- 
ment and one-fìfth by the radial noteh of the ulna. 
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Cut the annular ligament and observe that the 
synovial membrane lines the inner snrfaee of the lig- 
ament and eontinnes to attaeh to the neek and margin 
of the head of the radins (ATLAS PLATE 126.1). 


III. The Mìddle and Dìstal 

Radìoulnar Joìnts 


In addition to the proximal radionlnar joint, the radins 
and ulna are attaehed by an interosseons ligament 
(syndesmosis) between the shafts of the two bones that 
are ealled the middle radioulnar joint, and by a sy- 
novial joint (pivot) between the lower ends of the radins 
and ulna, the distal radionlnar joint. 

A. Middle Radionlnar Joint. The interosseons bor- 
ders of the shafts of the radins and ulna are joined 
by a strong fibrons interosseons membrane 
(ATLAS PLATE 126.1). It provides a snrfaee for 
the attaehment of deep forearm mnseles and as- 
sists in transmitting sndden forees from the hand 
and radins at the wrist (such as in falling) to the 
ulna along its shaft and then to the humerus at the 
elbow. 

On the flexor snrfaee of the forearm, remove the 
flexor mnseles and any other tissne neeessary to 
expose the anterior snrfaee of the interosseons 


FIGURE 8-8 
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membrane. Observe that its fibers eonrse obliquely 
downward and medially from the border of the radius 
to the ulna (ATLAS PLATE 126.1). Find the poste- 
rior interosseous vessels as they enter (leave) the ex- 
tensor eompartment throngh a gap just below the 
oblique eord (ATLAS PLATE 126.1), which ex- 
tends opposite in direetion to the fibers in the in- 
terosseons membrane. 


B. Distal Radioulnar Joint. The distal radionlnar j oint 
intereonneets the delieate head of the ulna and the 
ulnar noteh on the medial snrfaee of the distal radius 
(ATLAS PLATE 126.1). Distal to the ulna is loeated 
a triangnlar fìbroeartilaginons dise between the ulna 
and the earpal bones (Fignre 8-8). 
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eiean the loose and weak eapsnle of the distal 
radionlnar joint (ATLAS PLATE 130). Open and re- 
fleet the eapsnle by making anterior and posterior 
longitndinal ineisions. Probe the synovial eavity. 
Note that it extends between the dise and the ulna, 
and that it eontinnes proximally between the radius 
and ulna. If the joint is cut longitudinally, the eavity 
appears L-shaped (ATLAS PLATE 131.3). 
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The artienlar snrfaee formed by the dise and the ra- 
dius is eoneave and it reeeives the convex snrfaee of 
the three earpal bones (Figure 8-8). 


Laterally and medially observe the longitndinally 
oriented ulnar and radìal eollateral ligaments of 
the wrist joint. Note that on the ulnar side, the liga- 
ment attaehes above to the styloid proeess of the ulna 
and below to the triquetral and pisiform bones. On 
the radial side, the ligament stretehes from the styloid 
proeess of the radius to the seaphoid and trapezinm. 
Also see how the fibrons eapsnle is reinforeed by 
obliquely oriented thiekenings anteriorly ealled the 
palmar radioearpal and palmar nlnoearpal liga- 
ments and posteriorly by the dorsal radioearpal 

ligament (ATLAS PLATE 130.1). 

Open the joint dorsally by making a transverse in- 
eision throngh the eapsnle between the artienlar dise 
and radius above and the seaphoid, lunate, and tri- 
quetral bones below (ATLAS PLATE 131.3). 
Slightly fiex the hand and identify the seaphoid bone 
below the radius, the smaller lunate bone between 
the radius and the artienlar dise, and the triquetral 
bone on the ulnar side of the lunate (ATLAS 

PLATES 127,131.3). 


IV. Jolnts at the Wrìst 


Below the distal radionlnar joint are the radioearpal 
joint (or wrist joint proper), the interearpal joints 
between the individnal earpal bones, and the ear- 
pometaearpal joints that intereonneet the distal row 
of four earpal bones with the five metaearpal bones 
(ATLAS PLATE 131.3). The fibrons eapsnles of these 
joints blend to form a single continuous eovering. The 
inner snrfaee of the eapsnle is lined by the synovial 
membranes that bound the varions joint eavities. 
These inelnde (a) a single synovial eavity for the radio- 
earpal joint, (b) a single irregnlarly shaped eavity for 
the interearpal joints, (e) a separate small synovial eav- 
ity between the pisiform and triquetral bones, and (d) a 
single synovial eavity between the distal row of earpal 
bones and the heads of the four digital metaearpal 
bones, which also extends between the heads of the 
metaearpal bones (Fignre 8-8). A separate synovial 
eavity between the trapezinm and the Ist metaearpal 
bone forms the earpometaearpal joint of the thumb 

(ATLAS PLATE 131.3). 

A. Radìoearpal Joint. This eondyloid synovial j oint lies 
between the radius and the artienlar dise adjaeent to 
the ulna proximally and the seaphoid, lunate, and 
triquetral bones distally (ATLAS PLATE 131.3). 


B. interearpal Joints. The interearpal joints inelnde 
joints between the individnal earpal bones of both 
the proximal and distal rows, and a more extensive 
midearpal joint between the two rows of earpal 
bones (Fignres 8-8 and 8-9). Individnal bones in 
the two rows are intereonneeted by narrow fibrons 
interosseons ligaments that allow little move- 
ment. All of the interearpal joints share a single ir- 
regnlarly shaped but continuous synovial eavity 
(ATLAS PLATE 131.3). On the ulnar side, the 
pisiform-triquetral joint has its own synovial 
eavity (Fignre 8-8). 

Make another ineision aeross the dorsal wrist 
eapsnle at the level between the proximal and distal 
rows of earpal bones (ATLAS PLATE 131.3). Flex 
the hand and open the synovial eavity of the inter- 
earpal joints. Identify the four distal earpal bones 
from ulnar to radial sides: the hamate, eapitate, 
trapezoid, and trapezinm. Note that the trapezinm 
is opposite the base of the metaearpal bone of the 
thumb (Fignre 8-9). 

e. Carpometacarpal Joints. These are plane joints be- 
tween the distal row of earpal bones and the four 
metaearpal bones of the fingers (ATLAS PLATE 
131.3). The earpometaearpal joint of the thumb is 
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a saddle-shaped joint between the fìrst metaearpal 
bone and the trapezinm (Figures 8-8 and 8-9). 


The eapsnles of the earpometaearpal joints are 
strengthened by earpometaearpal ligaments and the 
bases of the metaearpal bones are bonnd by strong 
transverse interosseons ligaments (ATLAS PLATE 
130). On the palmar snrfaee, the radìate earpal liga- 
ment extends from the eapitate bone to the bases of the 
2nd, 3rd, and 4th metaearpal bones (ATLAS PLATE 
130.2). The fibrons eapsnle of the earpometaearpal 
joint of the thnmb is strong but loose and allows great 
mobility. 

The earpometaearpal joints of the fingers are lined 
by a synovial membrane that forms a single synovial 
eavity. The capsule of the earpometaearpal joint of the 
thumb is lined by its own synovial membrane (ATLAS 
PLATE 131.3). 
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Make a transverse ineision aeross the eapsnle on 
the dorsnm of the wrist between the distal row of 
earpal bones and bases of the four metaearpal bones 
(ATLAS PLATE 131.3). Palpate the base of 
the metaearpal bone of the thumb and cut aeross 
the capsule between it and the trapezinm. Flex the 
hand and the thumb and observe the synovial eavities 
of the earpometaearpal joint of the fingers and of the 
thumb. Note how the hamate, eapìtate, and trape- 
zoid artienlate with the four metaearpal bones of the 
fingers and that the thumb intereonneets with its own 
earpal bone, the trapezium (Figures 8-8 and 8-9). 
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V. Metaearpophalangeal and 
Interphalangeal Jolnts 
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FIGURE 8-10 


The eoLLateraL Ligament at the metaearpopha- 
LangeaL joint. Note that this Ligament attaehes proximaLLy on 
the dorsaL surface of the metaearpaL bone but distaLLy on the 
paLmar surface of the proximaL phaLanx. 


are found on the sides of the joint eapsnles. These lig- 
aments attaeh to the dorsal tnbereles of the 
metaearpal heads, eross the side of the joint obliquely, 
and attaeh distally onto the palmar aspeet of the prox- 
imal phalanx (Figure 8-10). The eapsnles are eovered 
dorsally by the extensor expansions, and on their pal- 
mar snrfaee are found fibroeartilaginons plates that 
blend with the deep transverse metaearpal liga- 
ments (ATLAS PLATE 130.1). 


Disseet either the index or ring finger. Remove 
the tendons and soft tissnes from both palmar and 
dorsal snrfaees and expose the fibrons eapsnle of 
the metaearpophalangeal joint (ATLAS PLATE 
130.1). Disseet the obliquely coursing eollateral 
ligaments on the sides of the joint. Note how they 
beeome more taut during flexion than extension 

(Fignre 8-10). 


The five eondyloid metaearpophalangeal joints are 
eaeh surrounded by a eapsnle lined by a synovial mem- 

brane (ATLAS PLATES 130.1, 131.2). They allow 

fiexion, extension, abdnetion, and addnetion. In eon- 
trast, the interphalangeal joints are uniaxial hinge 
joints that do not allow lateral or medial movements; 
these are also surrounded by fibrons eapsnles lined by 
synovial membranes (ATLAS PLATE 131.2). 

A. Metaearpophalangeal Joints. These joints intereon- 
neet the heads of the metaearpal bones within shallow 
eoneavities on the proximal phalanges (ATLAS 
PLATES 127, 130.1). Strong eollateral ligaments 


B. Interphalangeal Joints. There are nine interpha- 
langeal joints in eaeh hand, two on eaeh finger and 
one in the thumb. These uniaxial hinge joints allow 
only flexion and extension. Eaeh joint has two eollat- 
eral ligaments and a fibrons eapsnle that is lined by a 
synovial membrane. 

Expose the fibrons eapsnles of the two interpha- 
langeal joints. Find the eollateral ligaments that fnne- 
tion similar to those of the metaearpophalangeal joints. 
Dorsally cut aeross the capsules, flex the finger, and ex- 
amine the synovial eavities (ATLAS PLATE 131.2). 
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eiinieal Relevanee 


Shoulder separation. This is a frequent sports injury 
most often happening in football. It involves the dislo- 
eation of the aeromion of the scapula, which is thrust 
beneath the lateral end of the elaviele. 

Avulsion of the greater tubercie. This involves the 
pulling away of the greater tubercle of the humerus 
from the humeral head, and it often occurs when a 
person falls on the aeromion of the shoulder. It also 
ean occur from a fall on the outstretched abducted 
hand. 

Disioeation of the sternociavicuiar joint. This dis- 
loeation ean be either anterior or posterior; however, 
it rarely occurs because the elaviele often fractures 
before the joint disloeates due to the strong 
sternoclavicular ligaments. When it does occur and 
the disloeation is posterior, pressure may result on 
one or more of the large vessels in the superior 
mediastinum. 

Monteggia’s fracture. This fracture involves the 
proximal part of the ulna with the head of the radius 
disloeated anteriorly at the elbow joint. 


Fractured eibow. This is actually a fracture of the 
oleeranon of the ulna and is usually caused by a di- 
reet fall on the elbow. The fractured portion of the ole- 
eranon is then pulled away from the rest of the ulna by 
the pull of the trieeps muscle. 

Eibow disioeation. These disloeations of the ulna 
are usually posterior at the elbow joint and often re- 
sult from falling on the outstretched hand. The ulnar 
eollateral ligament is often torn, and fracture of the 
eoronoid proeess or oleeranon may occur. 

Fracture of the seaphoid bone. These fractures re- 
sult in tenderness and pain in the “anatomie snuff 
box” on the dorsal hand. The proximal fragment of the 
bone ean lose its arterial blood supply that leads to an 
avascular neerosis after the fracture, because the 
sole blood supply to the bone enters the distal portion 
of the bone. 

Disioeation of the iunate bone. This in]ury ean be 
caused by the excessive dorsiflexion of the hand at 
the wrist joint. The lunate beeomes displaeed anteri- 
orly and ean put pressure on the median nerve within 
the earpal tunnel. 




DISSEGTION 


Thorax I: Anterior Thorade VVall 



Objeetives 


1 Revievv the sorfaee anatomy and bony featores of 
the thorade vvall and visoalize the sorfaee projeetion 
of the heart, lungs, and refleetions of the pleura. 

2 Disseet a typieal intereostal spaee—its muscles, 
vessels, and nerve—and the internal thoraeie vessels. 


3 Remove much of the anterior thoraeie vvall as a 
single plate of bone and muscle, thereby opening 
the thorax. 

4 Dnderstand the pleural refleetions and remove the 
lunas from the thorax. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, I2th Edìtìon = Grant’s Page # 


(ATLAS PLATE 196). Laterally, the rounded thorax 
follovvs the curvature of the ribs, and posteriorly it is 
flattened and overlain by the seapnla, mnseles of the 
shonlder, and the vertebral eolnmn. 


Netter's Atlas, 4th Edìtìon - Netters Plate # Siirfaee Anatomy; Thoraeìe 

Rohen Atlas, 7th Edition = Rohen Page # Vertebrae, Ribs, and Respiratory 

Movements; Projeetions of Heart 
and Lungs onto the Thorade Wall 


The thorax extends between the neek and the abdomen. 
It eontains, among other strnetnres, the two Inngs 
enelosed by a membranons sae ealled the pleura 
(ATLAS PLATES 154-156). The Inngs are separated 
on their medial snrfaees by a region ealled the medi- 
astìnum, within which is fonnd the heart and its 
attaehed great vessels. Posteriorly, the mediastinnm 
also eontains the airway to the Inngs (traehea and 
bronehi) and the esophagns leading to the stomaeh. 
Also loeated in the mediastinnm are the thoraeie duct, 
eertain veins (azygos and hemiazygos), nerves (vagns 
and splanehnie), and several lymph nodes (ATLAS 

PLATES 166,168, 215, 216). 

In shape, the bony thorax resembles a trnneated 
eone (Fignre 9-1). Narrow snperiorly at the root of the 
neek, it expands inferiorly to overlie the abdominal 
eavity, extending fnrther posteriorly than anteriorly 


. Snrfaee Anatomy and Anterior Thoraeie Skele- 

ton. Beeanse the skin and faseia (inelnding the female 
breast) have been removed, and the peetoral mnseles 
disseeted, foens yonr review on the snrfaee anatomy 
of the ehest and on the bony thoraeie wall. Before 
proeeeding with the disseetion, do the following: 

1. On an artienlated skeleton palpate or identify 
the following strnetnres (Fignre 9-1): 

Jngnlar (snprastemal) Noteh 

Mannbrinm, Body, and Xiphoid Proeess of the 

Sternnm 

Sternal Angle (of Lonis) 

Seeond Rib and Gostal Gartilage 
Infrasternal Angle 
Gostal Margin of the Ribs 


► 

Grant’s 12-16 
Netter’s 185,186 
Rohen 192 
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Jugular (suprasternal) noteh 


Manubriunn 


Sternal angle 

Body of 
sternunn 


Infrasternal 


Xiphoid 

proeess 



Gostal margin 

of ribs 


FIGURE 9-1 


The thoraeie skeLeton: AnteroLateraL view. 


2. On the eadaver, visnalize the follovving ehnieally 
nsefnl imaginary lines (Figure 9-2; ATLAS 
PLATE 2 #2.1): 

Midsternal Line 

Lateral Sternal Line and Parasternal Line 
Midelavienlar Line 
Anterior and Posterior Axillary Lines 
Midaxillary Line 


► 

Grant’slO, 22 
Netter’s188,189 
Rohen 192, 
196, 207 


► 

Grant’s 10,11 
Netter’s 185 
Rohen 188,189 


► 

Grant’slO, 22 
Netter’s 185, 
186,189 
Rohen 189,192 


◄ 

Netter’s 268 
Rohen 217 


3. Palpate the 2nd rib from its artienlation on the 
sternnm at the sternal angle to the anterior 
axillary line; then, eonnt the ribs and intereostal 
spaees down to the 9th or 1 Oth rib. Realize that 
the intereostal spaee is numbered similar to 
the rib just above it (ATLAS PLATE 148). 

4. On an artienlated skeleton, observe that the 
highly enrved first ribs artienlate with the ver- 
tebral eolnmn posteriorly and the mannbrinm 
of the stemnm anteriorly, ontlining the narrow 
snperior apertnre of the thorax (ATLAS 
PLATES 140,141). Note that the ribs beeome 
longer as does the width and eross-seetional 
area of the thorax (Fignre 9-1). 

5. Note that below the 6th rib the thorax eontin- 
ues to inerease in width to its inferior aperture 
where the diaphragm separates the thorax 
from the abdomen (ATLAS PLATE 196). 

6. Observe on ATLAS PLATE 140.1 that the 
eostal margins, the 12th ribs, and the 12th tho- 
raeie vertebra ontline the inferior apertnre, and 
that the diaphragm eloses this apertnre as 
shown in midsagittal seetion (ATLAS PLATE 
212.1) and frontal seetion (ATLAS PLATE 
196). Throngh the diaphragm eonrse struc- 
tures that pass between the mediastinnm and 
the abdomen. 


B. Thoraeie Vertebrae, Ribs, and Respiratory 
Movements. The ribs and sternnm afford some 
proteetion to the vital organs within the thorax, but 


FIGURE 9-2 


Imaginary LongitudinaL Lines on the anterior 


surface of the thorax. 


Border of peetoralis 

major muscle 

Border between 
latissimus dorsi 
and serratus 


anterior muscles 



Jugular (suprasternal) 
noteh 

Midsternal line 


Lateral sternal line 
Parasternal line 


Infrasternal angle 


Midclavicular line 


Anterior axillary line 
Midaxillary line 
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the prineipal aetive fnnetion of the ribs relates to 
the movements of the thorax dnring breathing. 
These movements inerease intrathoraeie volnme 
dnring ìnspìratìon when air is pnlled into the 
Inngs, and the diaphragm deseends as it eontraets. 
Dnring expiration, the ribs deerease intrathoraeie 
volnme, the diaphragm aseends as it relaxes, and 
air is expelled from the Inngs. 

1. Thoraeie vertebrae and ribs. The heads of the 
ribs artienlate with the thoraeie vertebrae 
posteriorly. 


► 

Grant’s 10,11 
Netter’s 185 
Rohen 188, 
189,192 


► 

Grant’sll 
Netter’s 185,186 
Rohen 189,192 


On an artienlated skeleton, stndy the manner by 
which the thoraeie vertebrae artienlate with the head 

and neek of the ribs (ATLAS PLATES 393.5, 394, 
395). 

On a thoraeie vertebra, identify the flat weight- 
bearing vertebral body that is eontinnons on eaeh 
side by way of pedieles to the transverse proeesses. 
Note that the transverse proeesses are eontinnons 
with the laminae of tbe vertebral areb and these 
join the long triangnlar spinons proeess posteriorly. 
These bony strnetnres snrronnd the vertebral eanal 
wherein is loeated the spinal eord (ATLAS 

PLATES 393 #393.1-393.5). 


◄ 

Grant’s 300, 301 
Netter’s 154,187 
Rohen 192,197 


Also stndy a typieal thoraeie rib (sneh as the 8th 
rib) shown in ATLAS PLATE 142. Identify its 
bead, neek, and tnberele. Note how the body of the 
rib bends ventrally at the angle and beeomes twisted 
on its long axis. 

a. On the lateral aspeet of the vertebral body, 
find two artienlar faeets (ATLAS PLATE 
393 #393.3) that aeeommodate the bead of 
tbe rib and the single faeet on the transverse 

proeess (ATLAS PLATES 393 #393.1, 
#393.3) that artienlates with the tnberele of 
the rib. 

b. Tum to ATLAS PLATE 395 #395.1 and ob- 

serve how the articular faeets on the head of 
the rib artienlate with two adj aeent vertebral 
bodies, one faeet on eaeh body. These form 
the synovial joints of tbe bead of tbe rib. 
e. Still visnalizing a thoraeie vertebra and a rib, 
observe in ATLAS PLATE 394 #394.1 how 
the tnberele of the neek of the rib artienlates 
with the transverse proeess of the thoraeie 
vertebra, forming the synovial lined eosto- 
transverse joint. Collectively, the joints of 
tbe bead of tbe ribs and the eostotransverse 
joints are ealled the eostovertebral joints. 
d. Observe that an artienlated thorax eonsists of 
the 12 thoraeie vertebrae posteriorly and the 


► 

Rohen 196 


◄ 

Grant’s 10,11, 
13-15 

Netter’s 185,186 
Rohen 188,190, 
192,197 


stemnm anteriorly. These vertieally oriented 
stmetnres are intereonneeted by 10 pairs of 
ribs, with two pairs of floating ribs attaehed 
only to the vertebral eolnmn (ATLAS 
PLATES 140, 141). Observe that the bony 
ribs eontinne anteriorly as eostal eartilages. 
The eostal eartilages of the upper seven pairs 
of ribs attaeh direetly onto the sternnm 

(ATLAS PLATES 141 #141.1, #141.3). 

e. Note that the first pair of ribs attaehes to 
the upper lateral aspeet of the manubrium; 
the 2nd at the sternal angle (jnnetion of the 
manubrium and body of the sternnm); 
the 3rd, 4th, 5th, and 6th attaeh to the body 
of the sternnm; and the 7th to the artienlation 
between the body of the sternnm and the 
xiphoid proeess. The eostal eartilages of the 
8th, 9th, and lOth ribs aseend anteriorly and 
join to form the eostal margin, which 
attaehes to the lower border of the eostal 
eartilage of the 7th rib (ATLAS PLATE140 
#140.1). The llth and 12th ribs artienlate 

only posteriorly on the llth and 12th tho- 
raeie vertebrae and are known as “floating 
ribs.” 

f. Note the downward slope of the ribs from the 
vertebrae posteriorly (ATLAS PLATES141, 
143). On an artienlated skeleton, observe that 
a plane projeeted backward from the stemal 
angle passes between the 4th and 5th thoraeie 
vertebrae posteriorly. 

2. Respiratory movements. Gontraetion and 
relaxation of the diaphragm, the intereostal mnseles, 
and the aeeessory mnseles of respiration move the 
ribs dnring respiration. Beeanse the anterior ends of 
the ribs are lower than the posterior portions, when 
the shafts of the ribs are elevated and the diaphragm 
deseends dnring inspiration, the anterior parts of 
the ribs and stemnm are elevated in a forward di- 
reetion (Fignre 9-3). The shafts of the ribs are 
depressed backward dnring expiration. This up and 
down movement is the so-ealled “pump handle 
movement” that inereases the anterior-posterior 
diameter of the thorax in inspiration and deereases 
the diameter in expiration. 

Simultaneously, the transverse diameter of the 
thorax is inereased dnring inspiration as the ribs 
rotate at the eostovertebral joints, elevating their 
most lateral portions. This is espeeially tme for the 
7th, 8th, 9th, and lOth ribs. Sometimes ealled the 
“bneket handle movement,” the aetion resembles 
the lifting and lowering of the semieirenlar handle 
often seen at the top of a bneket (Figure 9-4). 




Thorax I: Anten'or Thorade Wall 



Anterior-posterior 


\ \ diameter 


Inspiration 


Expiration 


FIGURE 9-3 


Xiphoid proeess 

The "pump handLe" movement of the sternum and ribs that inereases and deereases the 


anterior-posterior diameter of the thorax during breathing (LateraL view). 



in inspiration 


FIGURE 9-4 


The "bucket handLe" movement of the rib eage takes pLaee onLy with ribs 8, 9, and 10 attaehed 


to the eostaL margin. In fuLL inspiration, the transverse diameter of the rib eage is inereased because of the 
eLevation of the Lower ribs; during expiration, it is deereased in a manner simiLar to Lifting and dropping the 
handLe of a bucket. 
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C. Projeetions of the Heart, Great Vessels, Plenra, 
and Lnngs onto the Anterior Thoraeie Wall. The 
heart is eentrally positioned in the thorax within the 
middle mediastinnm. It is elinieally valnable to be 
able to visnalize on the snrfaee of the thoraeie wall 
the approximate loeation of the heart. Several key 
points on the ehest allow you to projeet the position 
of the heart in the thorax (Fignre 9-5). 


◄ 

Grant’s 26, 44, 
48, 96 
Netter’s 196 
Rohen 252 


1. Projeetion of the heart (ATLAS PLATES 169, 
171 #171.1). 


Use a marking peneil on the eadaver (or on the 
thoraeie wall of a friend) and loeate the following: 

a. A point 9 em to the left of the midsternal 
line in the 5th intereostal spaee, the 
approximate site of the apex of the heart. 

b. A point 2.5 em lateral to the left margin of 
the sternnm in the 2nd intereostal spaee. 
By intereonneeting this point with the apex, 
the left margin of the heart is outlined 
(Fignre 9-5). 

e. Draw a line from a point 1 em lateral to the 
right sternal margin in the 2nd intereostal 
spaee to the 6th rib. This line defines the 
right margin of the heart. 

d. intereonneet the right margin of the heart at 
the 6th rib and the apex of the heart throngh 
the xiphisternal jnnetion. This defines the 
lower border of the heart. 

e. Finally, intereonneet the upper ends of the 
margins aeross the midline in the 2nd 
intereostal spaee. This represents the base 
of the heart (Fignre 9-5). 


► 

Grant’s 26, 30, 31 
Netter’s 196,197 
Rohen 248 


2. Projeetion of the region eontaining the great 
vessels (ATLAS PLATE 169). It is of elinieal 
importanee, at times, to visnalize the area on the 


◄ 

Grant’s 26, 48 
Netter’s 196 
Rohen 252, 255 


anterior thoraeie wall where the great vessels 
(snperior vena eava, aorta, pnlmonary artery, and 
pnlmonary veins) extend from the base of the 
heart. 

Extend the right and left margins of the heart 
upward by 2 inehes beyond the transverse 2nd 
intereostal spaee line. Draw another transverse line 
aeross the sternnm between these extended margins. 
This ontlines an area approximately 2 inehes (5 em) 
square that reaehes the upper border of the 
manubrium superiorly. Deep to this site are loeated 
the great vessels within the snperior mediastinnm. 

3. Projeetions of parietal plenra and Inngs 
(ATLAS PLATE 154 #154.1). Refleetion lines 
of the lungs and parietal plenra may also be 
drawn on the snrfaee of the thorax. 

a. Projeetion of parietal plenra (Fignre 9-6). 

Ontline the parietal plenra on the right 

side. 

( 1 ) Commence 2.5 em (1 ineh) above 
the right elaviele in the neek 4 em 
( 1^2 inehes) lateral to the right stemo- 
elavienlar j oint where the enpnla of the 
plenra extends. 

(2) Carry the line downward and medially 
to the sternal angle in the midsternal 
line. 

(3) Continue the line down the middle of 
the stemnm to the xiphisternal jnnetion. 

(4) Direet the line laterally to the right 
along the border of the eostal margin to 
the midelavieolar line (at the level of 
the 8th rib), the midaxillary line (lOth 
rib), and the vertebral eolnmn posteri- 
orly (12th rib). 


Base of heart 


Left AV valve 

(mitral) 


Right margin 
of heart 


Right AV valve 
(tricuspid) 



Pulmonary valve 


Aortie valve 


Left margin 
of heart 


Apex of heart 


FIGURE 9-5 


Projeetion of the heart and its vaLves onto 


the anterior surface of the rib eage. AV, atrioventricuLar. 
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Superior interpleural area 

(thymie region) 


Cupula (eervieal pleura) 


Horizontal fissure 


Middle lobe, 
right lung 


Oblique fissure 


Lower lobe, 
right lung 


Apex, left lung 



Oblique fissure 


Inferior interpleural 
area (eardiae region) 


Lower lobe, 
left lung 


FIGURE 9-6 


Projeetion of the pLeuraL eavity and Lungs onto the anterior surface of the rib eage. The 


pLeuraL eavity is shown in red. The Lungs extend to ribs 6, 8, and 10, whereas the pLeura extends to ribs 
8, 10, and 12 in the midcLavicuLar, midaxiLLary, and posterior Lines. 


(5) On the left side, draw the plenra eom- 
parably to the right. From the enpnla 
anteriorly deseend to approximately the 
4th rib where the plenra enrves laterally 
away from the midline to form a 
noteh of 2 inehes in diameter for the 
perieardinm. 

(6) Gontinne the line along the eostal 
margin aronnd to the posterior ehest at 
the same levels as on the right side 

(ATLAS PLATES 154-156). 


b. Projeetion of the Inngs (Fignre 9-6). 

(1) As with the plenra, eommenee in the 
neek 2.5 em above the elaviele and 4 em 
lateral to the sternoelavienlar joints 
where the apex of eaeh Inng oeenpies 
the enpnla of the plenral sae (ATLAS 
PLATE 154 #154.1). 

(2) From this site draw the anterior borders 
of the two Inngs jnst lateral to the 
midsternal lines taken by the plenra. 


◄ 

Grant’s 30, 31 
Netter’s 196,197 
Rohen 247, 248 


(3) On the right side, draw the anterior 
border downward to the xiphisternal 
jnnetion. 

(4) On the left side, draw a noteh in the 
anterior margin of the left Inng at the 
level of the 4th rib that deviates 5 em 
(2 inehes) to the left (Figure 9-6). 

(5) Draw the inferior borders of the Inngs 
two ribs above the lines of the parietal 
plenra: the 6th rib at the midclavicu- 
lar line, the 8th rib in the midaxillary 
line, and the lOth rib in the midpor- 

tion of the baek (ATLAS PLATES 
154-156). 


The noteh on the left side aeeommodates the heart 
and perieardinm where it lies direetly nnder the thoraeie 
wall nneovered by Inng tissne. Upon perenssion here, a 
dnll sonnd resnlts rather than the resonant tone fonnd 
over Inng tissne eontaining air, and therefore, is ealled 
the area of snperfieial eardiae dnllness (ATLAS 
PLATES 152,168,169). 
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II. Anterior Thoraeie Wall: Moseles, 
Vessels, and Nerves 


A. Muscles of the Anterior Thoraeie Wall. In addi- 
tion to the peetoralis major and minor that overlie 
the ribs, the serratus anterior arises laterally from 
the npper eight or nine ribs. Extending between the 
ribs are the external, internal, and innermost 
intereostal mnseles (ATLAS PLATES 146, 147). 

Other neek mnseles attaehing to the elaviele or 
npper ribs (sealene, infrahyoid, sternoeleidomas- 
toid, and subclavius) will not be eonsidered now. 
The transverse thoraeis mnsele will be seen on the 
inner snrfaee of the anterior thoraeie wall after the 

ehest plate is removed (ATLAS PLATE 146). 


► 

Grant’s 17-20, 496 
Netter’s 188, 
189,192 
Rohen 196, 
207-209, 397 


Cut away any remnants of the peetoralis major 
and minor muscles. More laterally, remove the fleshy 
digitations of the serratns anterior mnsele that attaeh 
to the 3rd, 4th, and 5th ribs (ATLAS PLATE 148). 
Try to retain the lateral cutaneous branehes of the 
intereostal nerves as they emerge between the ribs in 
the midaxillary line. 

B. intereostal Muscles, Nerves, and Vessels. The 
extemal, internal, and innermost intereostal mnseles 
within the intereostal spaees are joined by the inter- 
eostal artery, vein, and nerve. The nerve and vessels 
eonrse between the intemal intereostal mnsele and 
the innermost layer (Figure 9-7). 


◄ 

Grant’s 22 
Netter’s188,189 
Rohen 207, 208, 
210 , 211 

► 

Grant’s 20, 496 
Netter’s 191, 
251,258 
Rohen 115, 
206, 214 


Disseet at least one intereostal spaee and others, 
if neeessary, to see the important intereostal struc- 
tures. There are 11 intereostal spaees on eaeh side 
and, therefore, 22 external intereostal mnseles. 
Disseet an extemal intereostal mnsele for 3 or 4 inehes 
between the midaxillary and midelavienlar lines. 
Note that their fibers eonrse inferomedially, in the 
same direetion as pntting your hands in your poek- 
ets. Eaeh external intereostal mnsele eommenees 
posteriorly at the tnberele of the rib. Note that the 
muscular tissue is replaeed by the glistening exter- 
nal intereostal membrane anteriorly (ATLAS 
PLATE 148). 

Sever the external intereostal membrane and its 
mnsele along the upper border of the rib below and 
refleet the membrane and mnsele fibers snperiorly. 
This will expose the internal intereostal mnsele 
whose fibers eonrse inferolaterally at right angles to 
those of the external intereostal mnseles. 


◄ 

Grant’s 20-23 
Netter’s189,190 
Rohen 196, 
208,211 


There are also 22 internal intereostal mnseles, and 
they extend between the sternnm anteriorly and the 
angle of the rib posteriorly. Between the angle of the 


rib and the vertebral eolnmn, the mnsele tissne eon- 
tinnes as the thin internal intereostal membranes 
(ATLAS PLATE 206). The posterior portions of the 
intereostal spaees will be seen within the thorax after 
the lungs and heart have been removed (ATLAS 
PLATE 378). 


Identify the lateral cutaneous braneh of an 

intereostal nerve eonrsing throngh its intereostal 
spaee in the midaxillary line (Fignre 9-7). Traee 
the braneh baek throngh the intereostal mnseles to 
the main trunk of the intereostal nerve loeated 
deep to the internal intereostal mnsele along the 
lower border of the rib. By earefnlly disseeting 
away the lower part of the rib along its margin 
with a pair of rongenrs or bone entters, find the 
intereostal artery and vein. Note that these vessels 
eonrse aronnd the thorax deep to the rib but slightly 
superior to the intereostal nerve. Confirm that the 
vein is snperior and the nerve inferior, and that 
between these the intereostal artery is loeated 
(Fignre 9-8). Clinically, it is safe to introdnee a 
needle or a troehar into the thorax immediately 
above the upper border of a rib. You should avoid 
the lower rib borders along which the neurovascu- 
lar structures course (Figure 9-8). 


The eleven intereostal nerves are formed by the an- 
terior primary rami of the T1 to Tll spinal nerves. 
The 12th thoraeie nerve is the subcostal nerve and 
eonrses below the 12th rib. The typieal spinal nerve is 
mixed, eontaining both sensory and motor fibers, and 
it is formed by the jnnetion of dorsal and ventral roots 
from a single spinal eord segment. Immediately after 
the roots are joined, the spinal nerve divides into a 
posterior primary ramus and an anterior primary 
ramus. 

The posterior primary ramus eonrses dorsally to 
snpply the deep musculature of the baek. It then 
pierees the snperfieial mnseles (which it does not 
snpply) to beeome cutaneous. The anterior primary 
ramus sends eommnnieating branehes with the 
sympathetie nerve trunk (ATLAS PLATES 8 #8.1, 
206) and enters the intereostal spaee aeeompanied by 
an intereostal artery off the aorta and an intereostal 
vein (Fignre 9-7). 

In the midaxillary line, lateral cutaneous 
branehes of the nerve, artery, and vein eonrse 
throngh the intereostal mnseles to beeome snperfieial. 
The main trnnks of the intereostal nerve and vessels 
eontinne aronnd the intereostal spaee to the lateral 
border of the sternnm where their anterior cutaneous 
branehes beeome snperfieial (ATLAS PLATE 8 
#8.1; Fignre 9-9). 
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FIGURE 9-7 


The nerves and vesseLs in a typieaL intereostaL spaee. 
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FIGURE 9-8 


\/erticaL seetion through an intereostaL spaee 


► 

Grant’s 20, 22 
Netter’s 184,192, 

255, 256 
Rohen 207, 
214,215 


e. Internal Thoraeie Vessels. The internal thoraeie 
artery arises from the first part of the subclavian 
artery and deseends on the inner surface of the 
anterior thoraeie wall, ineh lateral to the border 
of the sternnm (ATLAS PLATE 23 #23.2). Below 
the 6th eostal eartilage, it divides into the mnsen- 
lophrenie and snperior epigastrie arteries 
(ATLAS PLATE 147). As the internal thoraeie 
artery deseends, it sends anterior intereostal 
branehes that anastomose in the anterior part of 
the intereostal spaees with the intereostal arteries 
eonrsing aronnd the thoraeie wall (ATLAS 
PLATE 147). In women the internal thoraeie 
artery gives off (internal) mammary branehes 
that help snpply the breast. The artery is aeeompa- 
nied by paired internal thoraeie veins and an 
important ehain of parasternal lymph nodes that 
help drain the breast. 


At the lateral border of the sternnm, remove the 
intereostal mnseles and membranes for a distanee of 
approximately 3 inehes from the anterior parts of the 
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FIGURE 9-9 


thoraeie (and 


SpinaL nerves on the LateraL and anterior 
abdominaL) waLL 


4th, 5th, and 6th intereostal spaees. Disseet free the 
internal thoraeie vessels deseending 1/2 ineh lateral 

to the sternnm (ATLAS PLATES 13, 24 #24.1, 
147). Behind the 5th and 6th intereostal spaees, look 
for the division of the artery into its two terminal 
branehes (see above). On the inner snrfaee of the 
anterior thoraeie wall, identify the parietal plenra lat- 
erally and (on the left side) the external snrfaee of 
the perieardinm. 

III. Removal of the Anterìor 

Thorade Wall 


To enter the thoraeie eavity, it is neeessary to remove 
mneh of the anterior thoraeie wall. This is done in one 
pieee (Figure 9-10). 


away from the inner snrfaee of the ribs. Gontinne 
this proeednre medially and separate the plenra from 
the deep snrfaee of the stemnm. 

Using a hand saw, cut aeross the manubrium of 
the stemum between the attaehments of the 1 st and 
2nd pairs of ribs. Try not to tear the nnderlying 
plenra as you separate it from the inner rib snrfaee 
(Figure 9-10). Sever the 2nd throngh the 6th ribs on 
both sides along the anterior axillary line with bone 
entters. Divide the sternnm just below the attaeh- 
ments of the 6th ribs. Sever the soft tissnes aeross 
the Ist and 6th intereostal spaees on both sides and 
remove the bony plate by separating it from the 
parietal pleura attaehed to its inner snrfaee (Figure 

9-10). BE CAREFUL NOT TO CUT YOUR 
FINGERS ON THE SHARP EDGES OF THE 
SEVERED RIBS. 


Expose the parietal plenra that lies deep to the 
ribs (eostal plenra) by removing the mnseles and 
membranes from several intereostal spaees. Moisten 
the plenra with a small amonnt of water and, with 
your gloved fingers, gently push the parietal pleura 


◄ 

Grant’s 23, 26, 30 
Netter’s 191, 
196,198 
Rohen 206, 

264, 265 


On the inner snrfaee of the bony plate, identify 
the five or six muscle faseieles that eomprise the 
transverse thoraeis mnsele (ATLAS PLATE 147). 
Also note the cut intemal thoraeie vessels deseend- 
ing on the inner aspeet of the anterior thoraeie wall. 
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FIGURE 9-10 


Anterior ehest waLL to be removed to gain aeeess to thoraeie viseera 


IV. Pleura and Thorade Viseera in Plaee; 

Removal of the Lungs 


Before removing the Inngs, eonsider the relationships 
of the viseera in the nndistnrbed ehest (ATLAS PLATE 
152). A detailed examination of the plenra will be made 
on removal of the Inngs. 


Observe that the Inngs, snrronnded by plenral 
saes, oeenpy the two large lateral eavities of the 
thorax and between the eavities is a region ealled the 
medìastìnum (Figure 9-11). From this anterior 
aspeet, loeate the snperfieial bare area of the 
perieardinm not eovered by lung tissue (ATLAS 
PLATE 149). Observe a small amount of fatty 
tissue, the remnant of the thymus gland, overlying 
the braehioeephalie veins and other great vessels in 
the snperior mediastinnm (ATLAS PLATE 152). 


◄ 

Grant’s 25, 30, 
31,66 

Netter’s 196-198 
Rohen 243, 244, 
248, 265-267 


During development, the lungs invaginate the 
mesenehyme that oeenpies the thoraeie eavities, and they 
beeome tightly and eompletely surrounded by a layer of 
mesenehymal eells, the viseeral pleura. The walls of the 
thoraeie eavities into which the lungs grow beeome lined 
by a layer of mesenehyme to form the parietal pleura. 

The adult parietal pleura is a continuous sheet of 
mesothelial eells and has distinetive names depending 
on the snrfaees to which it adheres. Covering the inner 
snrfaee of the ribs is the eostal pleura. Refleeted over 
the organs between the lungs is the mediastinal plenra, 
and that applied to the diaphragm is ealled the 

diaphragmatie plenra (ATLAS PLATES 154, 155). 

An extension of the parietal pleura over the apex of the 
lung into the neek is the eervieal plenra or cupula 
(ATLAS PLATE 154 #154.1). The mediastinal part of 
the parietal pleura at the root of eaeh lung beeomes 
continuous with the viseeral pleura that adheres snugly to 
the lungs. Pleura extending downward to the diaphragm 
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FIGURE 9-11 


The inferior part of the opened thorax. 


from the root of the lung forms the two-layered pul- 

monary lìgament (ATLAS PLATE 151). 


On removal of the ehest plate, most disseetions 
will already have opened the pleural eavities (Figure 
9-11). With your gloved hand, explore the eostal, 
mediastinal, and diaphragmatie refleetions of the 

parietal plenra (ATLAS PLATES 154-156). 


◄ 

Grant’s 67, 68 
Netter’s 196,199, 
230, 231 
Rohen 249 


Call an instmetor for assistanee if it is not possible 
for you to separate the parietal pleura from the 
viseeral pleura and lung beeanse of adhesions that 
oeenrred dnring life. 

The eostomedìastìnal and eostodiaphragmatie 
reeesses are extensions of the plenral eavities, which 
the lungs do not fìll except at full inspiration. The eos- 
tomediastinal reeesses are loeated on eaeh side along 
the anterior margins of the plenra (ATLAS PLATES 
154-156). The eostodiaphragmatie reeesses are found 
on eaeh side along the lower margins of the plenra 
where the eostal and diaphragmatie parts of the parietal 
plenra are continuous (ATLAS PLATES 152-156). 


► 

Grant’s 48, 
67, 80 
Netter’s 211,212, 

230, 231 
Rohen 269-272, 

275 


Identify the left eostomediastinal reeess and 
palpate the anterior snrfaee of the lungs downward 
until you reaeh the refleetion of parietal plenra over 
the diaphragm (ATLAS PLATES 139,148). Explore 
this inferior margin in the eostodiaphragmatie reeess 


◄ 

Grant’s 48, 73,163 
Netter’s 194, 
196,197 
Rohen 248, 255 


as far laterally as the midaxillary line where the 
reeess is deepest. 

Pull the anterior margins of the lungs laterally and 
expose their medial snrfaees and the roots of the lungs 
attaehed to the mediastinnm (ATLAS PLATE 139). 
Push the medial surfaces of the lungs laterally away 
from the mediastinnm. Identify the phrenie nerves 
and perieardiaeophrenie vessels that deseend along 
the lateral snrfaees of the perieardinm (ATLAS 
PLATES 170 #170.1,174,175). Avoid severing these 
nerves and vessels as you transeet the root of eaeh 
Inng with a sealpel elose to the mediastinal snrfaee. 
Do not injnre any mediastinal stmetnre. 

The lungs may now be removed from the ehest by 
reaehing aronnd the lung to its posterior snrfaee and 
pnlling it forward. Plaee the organs in a plastie bag 
for study in the next disseetion period. 


eiinieal Relevanee 


Disloeation of ribs. Usually this eondition is the 
disloeation of the cartilaginous portion of the rib from 
the sternum at the sternoeostal joint. Ribs 8, 9, and 10 
form the smooth cartilaginous inferior border of the tho- 
raeie eage by articulating with the eartilage of the 7th 
rib. At these sites disloeation of the intercartilaginous 
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joints could perforate the diaphragm and in]ure the 
underlying liver or spleen. 

Rib fraetore. Fracture of ribs is usually caused by 
severe trauma to the ehest. Normally the first rib does 
not fracture; most frequently ribs 3 to 7 are the most 
vulnerable to fracture. The sharp edges of a fractured 
rib ean penetrate the pleural eavity, causing a 
pneumothorax and in]ury to the lung. If the lower ribs 
fracture (ribs 10-12) the diaphragm may be torn even 
to the point of producing a diaphragmatie hernia. 

Flail ehest. This eondition results from multiple rib 
fractures and ean severely impair breathing. The 
fractured rib segments ean move with inspiration and 
expiration. This painful eondition usually requires 
surgical repair. 

Pleurai eavity. The pleural eavity normally is a po- 
tential spaee between the parietal and viseeral pleu- 
ral eoverings of the lungs. If the eavity is perforated by 
a needle or troehar and air enters the pleural eavity, 
the lung eollapses and a pneumothorax develops. If 
blood enters the pleural eavity from a traumatic in]ury, 
breathing ean be eompromised by a hemothorax. 
eostoehondritis. This inflammation occurs at the 
]unction between the bony part of the rib and the 
cartilaginous portion of the rib. It ean also develop 
between the cartilaginous part of the rib and the bony 
sternum. 

Supraclavicular nerves. Supraclavicular nerves 
(C3, C4) deseend over the elaviele to supply the skin 
of the first two intereostal spaees. Pain from gall- 


stones in the biliary traet ean be referred to these 
eervieal nerves and be pereeived from the lateral 
sternal region to the aeromion. Below the 2nd 
intereostal spaee segmental dermatomes supplied by 
nerves T2 to T12 innervate not only the intereostal 
muscles but also the sensory segmental fields. T4 or 
T5 supplies the region of the nipple, whereas T10 
supplies the region of the umbilicus. 

Apex of the iung. The apex of the lung extends 
above the first rib and the elaviele to lie in the root of 
the neek. Overlying the apex of the lung is the eervi- 
eal dome of the pleura (sometimes ealled Sibson’s 
faseia). Lesions at this site, such as stab wounds or 
needle punctures, ean result in pneumothorax. 
intereostai spaee reiationships. The intereostal 
nerves and vessels course elose to the inferior border 
of the ribs or deep to the bone inferiorly. Thus, the 
superior border of the rib is safe being free of vessels 
and nerves; however, the inferior border is less safe. 
intereostal nerve bloeks to produce analgesia of the 
anterior or lateral ehest wall should be done posterior 
to the midaxillary line before the lateral cutaneous 
nerve branehes from the intereostal nerve. 
Thoraeoeentesis or pieurai tap. This procedure is 
done through an intereostal spaee to aspirate serous 
fluid or blood from the pleural eavity. Normally this is 
performed in the 6th to 8th intereostal spaees slightly 
posterior to the midaxillary line. Done at the superior 
border of the ribs avoids the intereostal vessels and 
nerve. 




DISSEGTION 



Objeetives 


1 Llnderstand the development of the pLenral 
refleetions. 

2 Examine the anatomy of the two lungs and visualize 
their surfaces, borders, and fissures. 

3 Study the hilum of eaeh lung; expose the lobar and 
segmental bronehi and the puLmonary vesseLs at the 
hiLa. 

4 Llnderstand the subdivisions of the mediastinum. 


5 Examine the anterior mediastinum. 

6 Disseet the phrenie nerves and perieardiaeophrenie 
vesseLs. 

7 Open the pericardium; study the fibrous pericardium 
and understand the refLeetions of the serous 
pericardium. 

8 Sever the great vesseLs and remove the heart from 
the perieardiaL sae. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edition = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


L Pleural Refleetions 


The pleurae are elosed invaginated saes eonsisting of 
serous membranes that eover the snrfaee of the lungs 
(viseeral layer). At the hilum the pleura refleets on itself 
and lines the inner snrfaee of the eorresponding half of 
the ehest wall (parietal layer). 

By visnalizing the development of the lungs into 
the thoraeie eavity, the formation of the parietal and 
viseeral plenra and the plenral eavities between the 
layers ean easily be nnderstood (Figure 10-1). Dnring 


the 4th prenatal week, the two lung buds grow later- 
ally from the developing laryngotraeheal tube into 
mesenehymal tissne within the thoraeie eavities and 
form the two primary bronehi. Dnring the 5th week, 
the buds enlarge and differentiate into two seeondary 
bronehi on the left and three on the right and then into 
tertiary (segmental) bronehi. As eaeh developing lung 
invaginates into the mesenehyme, it acquires a layer of 
mesenehymal eells that eompletely surrounds it, and 
this beeomes the viseeral pleura (Figure 10-lA). 

The growing lungs surrounded by viseeral plenra fill 
the thoraeie eavities and eonform to their shape. The in- 
ner snrfaees of these eavities, i.e., eostal (deep to the ribs 
anteriorly, laterally, and posteriorly), diaphragmatie 
(inferiorly), mediastinal (medially), and eervieal (su- 
periorly, the cupula) beeome lined by somatie mes- 
enehyme to beeome the parietal plenra (Fignre 10- IB). 
The mediastinal part forms a eollar-like refleetion 
aronnd the structures at the root of the lung and beeomes 
continuous with the viseeral pleura that eovers the lung. 
The viseeral and parietal plenrae (continuous at the root 
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FIGURE 10-1 


_ Diagramnnatie sehema of (A) the deveLoping Lungs and pLeura, and (B) the aduLt Lungs and 

pLeura. Note how the deveLoping Lungs surrounded by viseeraL pLeura eventuaLLy grow, thereby redudng 
the pLeuraL eavity between viseeraL and parietaL pLeurae to a potentiaL spaee. 


of the lungs) are elosely apposed elsewhere in the tho- 
raeie eavities. The potential spaee between them is 
moistened by tissue fluid and is ealled the pleural eavity 
(Figure 10-lB). 


AND (b) the areh of the snbelavian artery (and vein) 
passes anterior to the suprapleural membrane, eervi- 
eal plenra, and apex of the lung (ATLAS PLATES 
154-156). 


After removing the lungs, examine the refleetions 
of the parietal plenra within the thoraeie eage. 
Observe that the eostal pleura eompletely lines the 
rib eage and sternnm (ATLAS PLATES 154-156) 
and that it is thieker than the mediastinal pleura sit- 
uated medially. Note on the dorsomedial wall that 
the eostal plenra refleets anteriorly to beeome the 
mediastinal plenra. 

Palpate the diaphragmatie pleura inferiorly as it 
eovers much of the upper and lateral portions of the 
diaphragm (ATLAS PLATES 152, 154). Observe 
that it is continuous with the eostal pleura and with 
the mediastinal plenra. Palpate the nppermost extent 
of the plenra, ealled the eervieal pleura or cupola, 
as it projeets upward above the elaviele into the root 
of the neek to overlie the apex of the lung (ATLAS 

PLATES 154-156). 


◄ 

Grant’s 26, 30, 

66, 69 

Netter’s 196,197, 
199, 230, 231 
Rohen 248, 
264-266 


◄ 

Grant’s 66-69 
Netter’s 202, 204, 
240, 241 


Two points about the eervieal pleura and the apex 
of the lung are important: (a) the eervieal plenra is 
eovered by a layer of dense faseia that stretehes be- 
tween the 7th eervieal vertebra and the Ist rib ealled 
the suprapleural membrane (or Sibson’s faseia). 


II. Lungs 


Your study of the lungs shonld inelnde (a) a visnal 
inspeetion and palpation of the snrfaees, borders, fis- 
sures, and the impressions of other organs made on the 
snrfaees of both lungs (ATLAS PLATES 158,160) and 
(b) a disseetion of the hilum (root) of both lungs. 

The snrfaee of the adult lung presents a mottled 
appearanee with varying degrees of gray and blaek pig- 
mentation from the earbon partieles trapped within its 
phagoeytes. The nondiseased lung is light, spongy, elas- 
tie, and erepitant to the touch because of air in the alve- 
oli. The lungs are nearly eonieal in shape, but in the 
embalmed eadaver, they assnme the shape of the pleu- 
ral eavities. The right lung is generally slightly larger 
and heavier than the left. 

A. Right Lung (ATLAS PLATES 158 #158.2, 160 

#160.2). The right lung eonsists of three lobes. 
These are separated by an oblìque fissnre 
between the inferior and middle lobes and a hor- 
izontal fissnre between the snperior and middle 
lobes. 
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Hold the right lung over the right part of the thoraeie 
eavity in its normal orientation, with the anterior mar- 
gin oriented ventrally, the apex superiorly, and the base 
or diaphragmatie snrfaee inferiorly. Identify the three 
lobes, snperior, middle, and inferior. Separate the su- 
perior and middle lobes along the horizontal fissnre, 
and probe the oblique fissure where it deseends from 
the horizontal fissnre to separate the middle and infe- 
rior lobes (Figure 10-2). 

Follow the oblique fissure medially and observe 
that it eontinnes throngh the organ to the hilum 

(ATLAS PLATE 160 #160.2). Determine whether 
the horizontal fissnre separates the middle and infe- 
rior lobes as far as the hilum. Note that it is ineom- 
plete in nearly two-thirds of the speeimens. 

Palpate the eostal surface of the right lung. Note 
that its ronnded eontonr eomprises the area adjaeent 
to the ehest wall from the sternnm to the vertebral 
eolnmn (ATLAS PLATE 158 #158.2). Examine the 
eoneave diaphragmatie surface at the base of the 
right lung and observe that it overlies the dome of 
the diaphragm (ATLAS PLATE 160 #160.2). 

Turn to the mediastinal surface and note that 
it is slightly eoneave inferiorly to aeeommodate 
the heart and perieardinm (ATLAS PLATE 160 
#160.2). Posterior to the depression for the heart, 
identify the hilum, or root, of the lung within which 
is found the cut right bronchus and the pulmonary 
artery and veins. Just above the hilum ean be found 
the arehed sulcus made by the azygos vein. More 
difficult to see are the vertieally oriented grooves 
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FIGURE 10-2 


The Lungs and pLeura vvithin the thoraeie 


eavity. Observe the físsures of the Lungs and the refLeetions 
of pLeura. 


► 

Grant’s 33,34 
Netter’s 199, 201 
Rohen 249, 251 


◄ 

Grant’s 25, 32 
Netter’s196,198 
Rohen 243, 244, 
249 


◄ 

Grant’s 25, 30-32 
Netter’s 196-198, 
201 

Rohen 243, 249 


made by the snperior vena eava and the right sub- 
elavian artery. 

At the hilum of the right lung, find the bronehns 
loeated most dorsally (Fignre 10-3). This ean be 
distingnished from the blood vessels beeanse of its 
position and beeanse its eartilaginons wall is hard. 
Note that the right primary bronchus divides 
quickly into snperior, middle, and inferior lobar 
bronehi. Loeate the pulmonary artery just anterior 
to the bronehi. Note that the snperior lobe bronehns 
lies above the pnlmonary artery and is often ealled 
the eparterial bronehns, whereas the bronehns for 
the middle and inferior lobes branehes below the 
pnlmonary artery and is ealled the hyparterial 

bronehns (ATLAS PLATE 160 #160.2). Identify 
the pnlmonary veins. These are usually loeated 
anterior and inferior to the other structures at the 
hilum (Fignre 10-3). 


B. Left Lung (Fignres 10-2 and 10-4). The left lung is 
divided into snperior and inferior lobes by the 
oblique fissure. A small portion of the snperior lobe 
at the lower border of the eardiae noteh is ealled the 
lingula of the left upper lobe. 


► 

Grant’s 25, 26, 

30-32 
Netter’s 193, 
196-198 
Rohen 249, 251 


Examine the left lung by inspeeting it in the same 
orientation as it exists in the left thoraeie eavity dur- 
ing life. Position the anterior margin anteriorly with 
the apex of the lung direeted snperiorly and the - 
diaphragmatie snrfaee inferiorly (ATLAS PLATE 
158 #158.1). Separate the snperior and (the larger) 
inferior lobes by probing along the oblique fissure, 
which eonrses to the eostal snrfaee above and below 
the hilum of the left lung (ATLAS PLATE 160 
#160.2). Also observe this fissnre on the eostal snrfaee 
as it passes anteroinferiorly to the base of the lung. 
Note that the apex of the left lung and the anterior 
border are parts of the snperior lobe, but the base (or 
diaphragmatie surface) is part of the inferior lobe 

(ATLAS PLATES 158 #158.1,160 #160.1). 

Palpate the smooth eostal snrfaee and the 
diaphragmatie snrfaee, or base, of the left lung. 
Similar to the right lung, it is deeply eoneave and 
overlies the convexity of the diaphragm (ATLAS 

PLATE 160 #160.1). 


Realize that the diaphragm extends higher on the 
right than on the left beeanse the right lobe of the liver 
lies direetly inferior to the diaphragm in the upper right 
abdomen (ATLAS PLATE 196). The diaphragm sepa- 
rates the base of the left lung from the left lobe of the 
liver, the fundus of the stomaeh, and more laterally, the 
spleen. 
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FIGURE 10-3 
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FIGURE 10-4 
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Examine the posterior border and medìastìnal 
snrfaee of the left lung. Between the posterior border 
and the root of the lung, identify the longitndinal 
groove made by the deseending aorta (ATLAS 
PLATE 160 #160.2). Follow this groove snperiorly 
where it curves over the hilum to aeeommodate the 
aortie areh. See if two or more grooves ean be seen 
aseending from this areh for the left snbelavian and 
left eommon earotid arteries. Also observe the large 
eoneavity anterior and inferior to the hilum in which 
the heart and perieardinm extend. 


◄ 

Grant’s 35 
Netter’s 199 
Rohen 249, 251 


Plaee the lung, with the hilum exposed, on a flat sur- 
faee. Identify the primary bronehns in the left lung or 
the eparterial and hyparterial bronehi in the right lung. 
With probe and foreeps, piek away pieeemeal the soft 
lung tissue surrounding the stiff bronehns at the hilum, 
thereby exposing the seeondary and then tertiary, or 
segmental, bronehi. Observe eomparable snbdivisions 
of the pnlmonary artery and vein that aeeompany the 
segmental bronehi. Note that together a single segmen- 
tal bronehns and a segmental artery and vein supply 
portions of lung ealled bronehopnlmonary segments. 


Examine the hilum and identify the left bronchus 
posteriorly, the pulmonary veins anteriorly and 
inferiorly, and the pnlmonary artery somewhat 
between the bronehns and veins (Fignre 10-4; 

ATLAS PLATES 160 #160.1,161 #161.1). 


OPTIONAL DISSEGTION 


► 

Grant’s 33, 36-40 
Netter’s 200-203 
Rohen 250, 251 


1. Bronehopnlmonary segments of the RIGHT 
LUNG (Fignre 10-5). Start with the right 

snperior or eparterial bronehns for the upper 
lobe and probe its division into three segmental 
bronehi, the apieal, posterior, and anterior seg- 

ments (ATLAS PLATES 159 #159.2, 161 
#161.2). Find the segmental arteries and veins 
that aeeompany the segmental bronehi. 


e. Bronehopnlmonary Segments. Structures enter 
and leave the lungs at the pnlmonary hila. If time 
permits, the objeetive is to disseet the primary 
bronehi that divide into lobar bronehi and their 
subsequent snbdivisions into tertiary segmental 
bronehi (ATLAS PLATE 157). Similarly, the pul- 
monary arteries and veins are to be found dividing 
into their lobar and segmental branehes. 


Usually, the segmental pnlmonary arteries are 
eentrally plaeed with the bronehi and distribnted in 
elose proximity to the segmental bronehi (often on their 
posterior snrfaees). The segmental vein typieally does 
not aeeompany the segmental bronehns in the eenter of 
the segment, but, superficially, it is found between seg- 
ments. More deeply, they are loeated within the seg- 
ment, anterior to the bronehns. 
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Identify the hyparterial bronchus (for the middle 
and inferior lobes), and at the hilnm separate it from 
the snrronnding spongy lung tissue with foreeps. Probe 
downward into the hyparterial bronehns until the right 
middle lobar bronehns is reaehed and seen to be 
branehing laterally. Note that it divides into the lateral 
and medìal segmental bronehi of the middle lobe. 
These two segments eomprise the region between the 
horizontal and oblique fissures of the right lung 

(ATLAS PLATES 157,159 #159.2,162). 


both apieal and posterior segments of the snperior 
lobe in the right lung. The apieoposterior segment is 
direeted snperiorly and posteriorly in eontrast to the 
anterior segment that oeenpies the anterior aspeet of 
the right upper lobe. Probe the laterally oriented see- 
ondary bronehns of the snperior lobe that eonrses to 
the lingnlar part of the left upper lobe. Note that it 
quickly divides into superior lìngular and inferior 
lingnlar segmental bronehi (ATLAS PLATES 
157,159 #159.1). 


Probe the inferior lobar bronehns direetly 
downward as a eontinnation of the hyparterial 
bronehns. Determine that the snperior segmental 
bronehns of the lower lobe quickly branehes from 
the lobar bronehns and eonrses upward to the high- 
est segment of the inferior lobe. Probe the inferior 
lobar bronehns and identify the basal segmental 
bronehi that are oriented downward. Identify 
sequentially: the medial basal, anterior basal, lat- 
eral basal, and posterior basal segmental bronehi 

(ATLAS PLATES 157,161 #161.2,162). 

2. Bronehopnlmonary segments of the LEFT 
LUNG (Fignre 10-5). Determine if the hilum 
was severed proximal or distal to the division of 
the primary bronehns into the two seeondary 
lobar bronehi. Separate the primary bronehns (or 
the seeondary bronehi) and the pnlmonary artery 
and veins at the hilum from the surrounding lung 
tissue. Piek away soft lung tissue and follow the 
divisions of the hilar stmetnres into the snperior 
and inferior lobes. Identify blaekened bron- 
ehopnlmonary lymph nodes, often found at the 
hilum. Again, the segmental arteries are usu- 
ally loeated posterior to the segmental bronehi, 
and the segmental veins typieally course 
between two adj aeent segments. 

Probe the snperior lobar bronehns. Note that it 
quickly subdivides into an aseending upper seeond- 
ary bronehns and another seeondary bronehns that 
eonrses laterally. 


► 

Grant’s 33, 36, 38 
Netter’s 200, 201 
Rohen 246, 
247, 251 


◄ 

Grant’s 33, 36, 40 
Netter’s 200-202 
Rohen 250, 251 


Note that these two seeondary bronehi are eompara- 
ble to the snperior and middle lobar bronehi of the right 
lung. Thus, the left superior lobe eonsists of an upper 
part eomparable to the superior lobe of the right lung 
and a more laterally loeated lingular part eomparable 
to the middle lobe of the right lung. 


► 

Grant’s 29 
Rohen 243 


Probe the aseending seeondary bronehns to the 
left snperior lobe and identify the apieoposterior 
and anterior segmental bronebi (ATLAS PLATES 
157, 159 #159.1, 161 #161.2, 162). The left apieo- 

posterior segment in the snperior lobe eorresponds to 


◄ 

Grant’s 33, 36, 37 
Netter’s 201-203 
Rohen 251 


Return to the hilum and identify the inferior 
lobar bronebns, which is direeted downward. 
Observe that after approximately 2 em, the snperior 
segmental bronebns branehes from the inferior 
lobar bronehns. It is direeted snperiorly and posteri- 
orly in the inferior lobe. Continuing down the infe- 
rior lobar bronehns, probe the four basal segmental 
bronehi: the medial basal, anterior basal, lateral 
basal, and posterior basal bronebopnlmonary 

segments (ATLAS PLATES 159 #159.1, 161 

#161.2, 162). At one time the medial and anterior 
basal segments of the left lung were eonsidered a 
single bronehopnlmonary segment, but today they 
are eonsidered separate segments. 

Of importanee elinieally is the orientation of the 
primary bronebi from the traebea. The left primary 
bronehns is longer and eonrses more transversely than 
the right primary bronehns, which is oriented more 
vertieally (ATLAS PLATES 157, 162). Beeanse the 
right primary bronehns is more vertieal (only 25° off 
vertieal) than the left (45° off vertieal), foreign bodies 
that are inadvertently swallowed are more likely to 
enter the right primary bronehns than the left. 


III. Medìast1num and Its Subd1vis1ons; 

Anteríor Med1ast1num 


A. General Gomments and Definitions (Fignre 
10-6). The mediastinnm is the region of the thorax 
between the lungs, and it extends from the snperior 
apertnre of the thorax to the diaphragm. It is 
bonnded posteriorly by the vertebral column and 
anteriorly by the sternnm. A plane projeeting baek- 
ward from the sternal angle to the lower end of 
the T4 vertebra divides the mediastinnm into the 
snperior mediastinnm above the plane and the 
inferior mediastinnm inferior to the plane. The 
latter is fnrther snbdivided into anterior, middle, 
and posterior mediastina. 

The anterior mediastinnm lies between the 
body of the sternnm and the perieardinm. The 
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mìddle medìastìnum is the largest part of the inferior 
mediastinnm and eontains the pericardium and heart 
and the attaehment of the great vessels to the heart. 
The posterior mediastinum lies behind the heart and 
perieardinm and anterior to the vertebral eolnmn (Fig- 
ure 10-6). 


B. Anterior Mediastinnm. In the adnlt, the anterior 
mediastinnm eontains only a small amonnt of fat, 
remnants of the lower part of the thymns, and the 
internal thoraeie lymph nodes and ehannels. In the 
yonng ehild, the thymns is loeated in the snperior 
mediastinnm and extends into the anterior medi- 
astinnm to the level of the 4th eostal eartilage 

(ATLAS PLATES 150, 152). The size of the thy- 

mus inereases until pnberty but then, throngh the 
proeess of fatty involntion, the amonnt of fnnetional 
thymie tissne diminishes. Some fnnetioning tissne, 
however, remains throughout life. 


◄ 

Grant’s 66 
Rohen 265, 266 


Examine the fatty tissne anterior to the braehio- 
eephalie veins and see if you ean identify any glan- 
dular thymie tissue within it. Look for thymie veins 
that flow direetly into the braehioeephalie veins. 
Then, remove the fat and any thymie remains and 
expose the right and left braehioeephalie veins that 
join to form the snperior vena eava (ATLAS 
PLATES 170 #170.1, 174). Turn your attention to 
the perieardinm that surrounds the heart. 


IV. Mlddle Medìast1num and Perìcardìum 


The middle mediastinnm eontains the perieardial sae, 
the heart, the origins of the great vessels attaehed to the 
heart, the phrenie nerves, and perieardiaeophrenie 
vessels (ATLAS PLATE 170 #170.1). 


◄ 

Grant’s 48 
Netter’s 211,212, 
230, 231 
Rohen 269-272 


A. Phrenie Nerves and Perieardiaeophrenie Ves- 
sels. The phrenie nerves (C3, C4, C5) and peri- 
eardiaeophrenie vessels must be disseeted before 
the perieardinm is opened. The phrenie nerves 
deseend from the neek (Fignre 10-7) and are joined 
by the perieardiaeophrenie artery, a braneh of the 
internal thoraeie artery. The perieardiaeophrenie 
vein usually drains into the internal thoraeie vein 
but may drain into the braehioeephalie vein. The 
phrenie nerves are the only motor snpply to the 
diaphragm, but they also eontain sensory fibers 
from the diaphragm and from the perieardinm and 
plenra. The perieardiaeophrenie artery is a delieate 
and tortuous vessel that supplies the diaphragm, the 
pericardium, and the plenra (ATLAS PLATES 
166,167,169,174). 



divisions of the mediastinam. 


On both sides, remove the mediastinal plenra 
eovering the phrenie nerves and perieardia- 
eophrenie vessels on the lateral snrfaee of the peri- 
eardinm. Follow the right nerve and vessels upward 
into the snperior mediastinnm and observe that they 
lie lateral to the right braehioeephalie vein. Note that 
on the left side they eonrse on the lateral snrfaee of 
the aortie areh adjaeent to the left eommon earotid 
and snbelavian arteries (ATLAS PLATES 167,170). 
Follow the nerves and vessels to the diaphragm. 

B. Opening of the Perieardial Sae. The pericardium is a 
fibrous-serous sae that eonsists of an outer fibrous 
layer and an inner serons membrane. The inner serons 
membrane lines the inner snrfaee of the fibrons 
layer and then is refleeted over the onter snrfaee of 
the heart, which it invests elosely. The serons peri- 
eardinm, thus, has parietal and viseeral layers, simi- 
lar to the plenra. To remove the heart, the perieardial 
sae must be opened. 

Observe that the outer fibrous layer of peri- 
cardium forms a eonieal sae aronnd the heart. Note 
how its upper part is fused at the base of the heart 
with the outer surface of the great vessels near their 
attaehment to the heart (ATLAS PLATES 170 
#170.1). Note the attaehment of the perieardinm 
inferiorly to the eentral tendon of the diaphragm. 
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FIGURE 10-7 


The phrenie nerves deseending from the 


neek to the diaphragm. Note their reLationship to the 
great vesseLs and the pericardium. 


To open the perieardinm, make one longitndinal 
and two transverse ineisions as shown in Figure 10-8. 
Within the perieardial eavity find the transverse and 
oblique perieardial sinuses. Insert yonr index fin- 
ger transversely within a eleft posterior to the aorta 
and polmonary artery, but anterior to the snperior 
vena eava and pnlmonary veins. This eleft is the 
transverse perieardial sinus (ATLAS PLATES 
174,175). 

Insert your hand within the perieardinm in the 
reeess behind the heart. This reeess is the oblique peri- 
eardial sinus (ATLAS PLATE 175). Lift the apex of 
the heart and reaeh snperiorly behind the heart. Feel 
how the serons perieardinm refleets over the pul- 
monary veins and venae eavae to form a blind pouch 
that limits the sinus superiorly. 

Carefully cut aeross the great vessels sequentially 
approximately 2.5 em (1 ineh) from their attaehment 
to the heart. Cut the aorta, pulmonary artery, snperior 
vena eava, and then the inferior vena eava just above 
the diaphragm. Finally, cut the four pulmonary veins 
and the serons perieardinm between the transverse 
perieardial sinus and the oblique sinus (ATLAS 
PLATE 175). 


◄ 

Grant’s 25, 48, 49 
Netter’s 211,212 
Rohen 267-269 
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FIGURE 10-8 


ineisions regmred to open the perieardiaL sae. 


eiinieal Relevanee 


Auscultation and percussion of the anterior ehest 
waii. Auscultation of the lungs involves a stethoseope 
to hear sounds during breathing. Percussion is the 
technique of tapping fingers over the ehest to deteet 
the degree of resonanee of the sounds. Llse of the 
stethoseope deteets the passage of air in the respira- 
tory traet as well as heart valve sounds, while percus- 
sion ean determine whether the lungs are elear or 
eontain fluid or possibly a pathologie mass. 
Reseetion of a iung iesion. To operate on the lungs 
for surgical removal of diseased regions, knowledge of 
the bronchopulmonary segments that eomprise eaeh 
of the lobes is vital to the surgeon. It is possible to re- 
move only a bronchopulmonary segment for the dis- 
eased eondition (segmenteetomy) or it may require the 
removal of the whole lobe (lobeetomy) or even the en- 
tire lung (pneumonectomy). 

Swaiiowing of foreign objeets. At times, ehildren 
swallow eoins or other small foreign objeets that they 
put in their mouths, or dentists sometimes inadver- 
tently allow filling material or pulled teeth to be aspi- 
rated by their patient. These objeets, or even morsels 
of food, will tend to enter the traehea and then ean de- 
seend into the right primary bronchus, which is wider 
and more vertieal than the left. 

Bronehoseopie examination. Lesions within the 
bronehial tree may require a physieian to perform a 
bronehoseopie examination of the traehea and the pri- 
mary bronehi. The bronehoseope is introduced orally 
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or nasally and then direeted to the nasopharynx, 
oropharynx, and through the larynx to the traehea. 
The earina is loeated at the site at which the traehea 
bifurcates into the two primary bronehi; it is loeated 
slightly to the left of the midline. Llpon observing the 
bronehi, it might be neeessary to take a small biopsy 
of their inner lining. 

Ganeer of the lung. Initial examination of persons 
suspected of having a lung tumor in the lung requires 
that radiographs of the ehest be taken. If any ques- 
tionable lesion is visualized, the nature of the lesion 
must be assessed and computerized tomography 
(CT) or magnetie resonanee imaging (MRI) may be 
done. Positron emission tomography (PET) studies 
using a radionuclide, such as fluorodeoxyglucose, 
ean be used to determine potential sites in the lungs 
and also the loeations of metastatie tumors that may 
have developed from the primary eaneer. In these 
studies, eells of high metabolie aetivity (such as ean- 
eer eells) take up the gamma emitter, and this aetivity 
ean be loealized anatomieally. 

Emphysema. In this eondition, the elastieity of the 
lungs is lost, and after inspiration, the lungs are less 
able to reeoil and, thus, deflate. This causes an in- 
eomplete expiration which then must be helped by the 


aeeessory muscle of respiration. The most eommon 
cause of this eondition is the long-term smoking of 
eigarettes in which the smoke is inhaled into the 
lungs. 

Pulmonary embolism. If a blood elot obstructs a pul- 
monary artery or one of its branehes, the eondition is 
ealled a pulmonary embolism. Such elots most often 
develop after an operation in the lower body or after a 
severe injury, such as compound fractures of the tibia 
or femur. In these instanees an embolus ean enter the 
inferior vena eava and travel from the right ventriele to 
a pulmonary artery or one of its branehes. If the em- 
bolus is large, it will quickly cause acute respiratory 
distress and even death because blood returning to 
the right atrium accumulates on the venous side and 
eannot perfuse through the lungs. If the embolus is 
smaller, it might obstruct blood only to a bronchopul- 
monary segment, producing a pulmonary infaret. 

The thymus. This important organ lies direetly poste- 
rior to the manubrium of the sternum, but it ean 
extend superiorly into the lower neek. It is large in ehil- 
dren, but by the age of 25 years most of the thymie 
glandular tissue is replaeed by fat, because its im- 
munologic function is virtually eomplete. It does, how- 
ever, continue to produce some T lymphoeytes. 




DISSEGTION 



Objeetives 


1 Llnderstand the structures that eomprise the 3 Disseet the blood suppLy to the heart; open eaeh of 

systemie and pulmonary circulations. the four ehambers and Learn their internaL structure. 

2 VisuaLize the externaL surface features of the heart. 4 Llnderstand the conducting system of the heart. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Anatomy Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


L Cìrculatìon of the Blood: 
General eomments 


The heart is the prineipal mnsenlar organ of the eiren- 
latory system. It eonsists of fonr ehambers, two atrìa, 
and two ventrieles. On eontraetion, the right and left 
halves of the heart simnltaneonsly pnmp an equal 
amount of blood from their respeetive ventriele. On 
the right side, venons blood enters the right atrinm 
from the two venae eavae and the eoronary sinns, and 
it is projeeted throngh the right ventriele into the pul- 
monary artery. On the left side, the pnlmonary 
veins flow into the left atrinm, and the left ventriele 
pumps its blood into the aorta. The right heart reeeives 
venons blood from the systemie eirenlation and deliv- 
ers it into the pulmonary eirenlation. In eontrast, the 


left atrinm reeeives its blood from the pnlmonary eir- 
enlation and transmits it to the left ventriele, which 
pumps it into the systemie eirenlation by way of the 
aorta. 


II. Suirface Anatomy of the Heart 

The heart and perieardinm are loeated in the middle 
mediastinnm. Govered by serons and fibrons periear- 
dium, the heart is loeated obliquely behind the ster- 
num with its base oriented upward, backward, and to 
the right. The heart is attaehed to the great vessels 
and its apex is direeted downward, forward, and to 
the left (ATLAS PLATES 151, 170). The apex, nor- 
mally loeated behind the 5th left intereostal spaee, is 
approximately 9 em (3.5 inehes) lateral to the mid- 
line and just medial to the left midclavicular line, 
but its loeation ehanges with breathing (ATLAS 
PLATE 169). 

A. Base of the Heart (Fignre 11-1). Reposition the 
heart in its normal orientation within the peri- 
eardial sae to visnalize its base, apex, snrfaees. 


► 

Grant’s 50 
Netter’s214, 215 
Rohen 252 


97 







98 DISSEGTION 11 


Aorta 


pylmonary 

artery 



pulmonary 


veins 


Goronary 

sulcus 


Left ventriele 


Superior 
vena eava 


veins 



Right pulmonary 
artery 


Right pulmonary 


Inferior 
vena eava 


Right ventriele 


Posterior 

interventricular 

sulcus 


FIGURE 11-1 


matie surface. 


The base of the heart seen from its diaphrag- 


and borders. Observe that the base is formed by 
both atria and the vessels that attaeh to them. 
The fonr pnlmonary veins open into the left 
atrinm, and the snperior and inferior venae eavae 
open into the right atrinm (ATLAS PLATE 177 
#177.1). Note that, in addition to the great veins, 
the base of the heart is attaehed to the pnlmonary 
artery and aorta from the ventrieles (ATLAS 
PLATE 172). 


(approximately 3.5 inehes) transversely at its widest 
point, and 6 to 7 em (approximately 2.5 inehes) thiek 
anteroposteriorly. In males, the normal heart weighs an 
average of 300 grams, whereas in females it weighs 
approximately 50 grams less. Enlarged hearts ean be- 
eome enormons and weigh 2 to 3 times that of a nor- 
mal heart. 


► 

Grant’s 46, 49 
Netter’s212 
Rohen 268, 270 


► 

Grant’s 47, 50 
Netter’s214 
Rohen 252, 273 


e. Sternoeostal Snrfaee of the Heart. Palpate 
the convex sternoeostal or anterior snrfaee. 

Observe that it eonsists of a smaller atrial part, 
loeated above and to the right, and a larger ven- 
trienlar part, loeated below the eoronary snlens 
that eontains the right eoronary artery and some 
fat (Fignre 11-2, ATLAS PLATE 172). Note 
that this snlens separates the atria above (largely 
hidden by the pnlmonary trnnk and aseending 
aorta) from the ventrieles below. Follow the eoro- 
nary snlens aronnd the right margin of the heart 
to the baek of the heart, where it also separates 
the atria from the ventrieles (ATLAS PLATE 
177 #177.1). Examine the ventrienlar part of the 
sternoeostal snrfaee and realize that the left one- 
quarter (or more) of the anterior heart wall is left 
ventriele, while all of the remainder is right ven- 
tricular wall (Fignre 11-2). 

D. Diaphragmatie Snrfaee of the Heart. Lift the 
apex of the heart and palpate its slightly convex 
diaphragmatie sarfaee, formed prineipally by 
the left ventriele (ATLAS PLATE 173). Note 
that it rests on the eentral tendon of the diaphragm 


B. Apex of the Heart. Feel the apex of the heart 
and note that it normally lies deep to the anterior 
border of the left lung (ATLAS PLATE 152). 
Realize that the heart wall is thiek at this site 
beeanse the apex is a part of the left ventriele. 
Normally, the wall of the left ventriele is approx- 
imately three times the thiekness of the right ven- 
triele, 8 to 13 mm in eontrast to 3 to 4 mm 
(ATLAS PLATES 182, 184). Also observe that 
the anterior interventrienlar braneh of the left 
eoronary artery and its aeeompanying great 
eardiae vein eonrse along the anterior snrfaee of 
the heart toward or near the apex (ATLAS 
PLATE 172). 


◄ 

Grant’s 46 
Netter’s212,214 
Rohen 252, 257, 
258, 262 


Enlarged hearts, generally of older persons, are 
frequently eneonntered in the disseetion laboratory. 
Often, these individnals had developed hypertension 
that resnlted in muscular hypertrophy. The average 
normal human heart is approximately the size of that 
person’s elenehed fist. It might measnre 11 to 12 em 
(approximately 5 inehes) from apex to base, 8 to 9 em 
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FIGURE 11-2 


The sternoeostaL surface of the heart. 
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and observe the following: (a) the eoronary sul- 
cus, which eontains the eoronary sinus and eon- 
tinnations of both the right and left eoronary arter- 
ies, separates most of the diaphragmatie snrfaee 
(ventrieles) from the atria; and (b) the posterior 
interventricular sulcus eontains the posterior 
interventricular braneh of the right eoronary 
artery and the middle eardiae vein and these 
deseend obliquely toward the apex (ATLAS 
PLATES 173,177 #177.1). 

E. Left Margin of the Heart (Fignre 11-2). Exam- 
ine the left snrfaee and margin of the heart. 

Note that it is oriented obliquely to the left and 
eonsists almost entirely of left ventriele. The 
nppermost part, however, is formed by a portion 
of the left atrinm and its auricular appendage 
(ATLAS PLATE 174). Note that the left snrfaee 
is erossed by the eoronary sulcus within which 
flows the great eardiae vein (as it beeomes the 
eoronary sinus) and the circumflex braneh of 
the left eoronary artery (ATLAS PLATE 176 
#176.1). 

F. Right Margin of the Heart (Fignre 11-2). 
Observe that the right margin of the heart is 

ronnded and that its convexity eonsists essen- 
tially of the right atrial wall. Also note that the 
upper aspeet of the right margin is formed by 
the wall of the snperior vena eava as it enters 
the right atrinm (ATLAS PLATE 172). Inferi- 
orly, identify the short intrathoraeie part of the 
inferior vena eava as it also enters the right 
atrinm. 

G. Inferior Margin of the Heart (Fignre 11-2). 

Palpate the inferior margin as it extends from the 
right margin nearly horizontally to the left as far 
as the apex of the heart. Frequently ealled the 
acute margin of the heart, note whether the 
marginal braneh of the right eoronary artery 
eonrses along this border in your eadaver 

(ATLAS PLATE 178 #178.1). 


III. Arterìes and Velns of the Heart 

(Fignres 11-3 and 11-4) 


The heart is supplied by the right and left eoronary ar- 
teries, which arise from the aseending aorta just be- 
yond its emergenee from the left ventriele (ATLAS 
PLATE 176 #176.2). All the veins (except for the 
small venae minimi and anterior eardiae veins) that 
drain the heart enter the eoronary sinus (ATLAS 
PLATE 177). 


◄ 

Grant’s 46 
Netter’s 216 
Rohen 252, 269 
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FIGURE 11-3 


The eoronary arteries (anterior view). 
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► 

Grant’s 49, 52, 54 
Netter’s216, 218 
Rohen 255, 
257, 262 


◄ 

Grant’s 48 
Netter’s212 
Rohen 252, 269 


The eoronary arteries braneh from behind dilated 
poekets loeated between the semilnnar cusps of the aor- 
tie valve and the wall of the aorta. These poekets are 
ealled the aortie sinuses and will be seen after the left 
ventriele is opened. 

A. Right Goronary Artery (Fignre 11-3). Disseet 
between the right auricular appendage and the 
pnlmonary artery to find the origin of the right 
eoronary artery from the aorta (ATLAS 
PLATES 176 #176.2, 178 #178.1). Remove the 

fat around the right eoronary artery and follow 
the vessel aeross the heart in the eoronary sulcus 
between the right atrinm and the right ventriele 

(ATLAS PLATES 172, 176 #176.1). Identify 

branehes to the right atrinm and ventriele and try 
to find the atrial braneh that snpplies the sino- 
atrial node by disseeting in the sulcus between 
the right auricular appendage and the aorta. This 
small artery of the sinoatrial node (approxi- 
mately 1 mm in diameter) arises from the right 
eoronary approximately two-thirds of the time 
(ATLAS PLATE 178 #178.1) and from the eir- 

cumfiex braneh of the left eoronary artery in the 
other eadavers. 


Variation in the pattern by which the arteries snpply 
the heart is the general mle. Usually one or the other 
artery will be “dominant,” i.e., will be the vessel that 
eontribntes the prineipal arteries to the posterior 
snrfaee of the heart (ATLAS PLATE 179). Most 
frequently, the posterior interventrienlar hraneh is 
derived from the right eoronary artery, but usually 
parallel branehes from the left eoronary artery also 

deseend (ATLAS PLATE 173). 
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Find the right margìnal artery eonrsing along 
the inferior border. This vessel nsnally branehes 
from the right eoronary jnst before it eonrses aronnd 
the right border (ATLAS PLATE 178 #178.1). 
Follow the main stem aronnd to the posterior 
interventrienlar snlens and note that two or three 
posterior branehes deseend from the right eoronary, 
but only one posterior interventrienlar braneh 
deseends in the sulcus. 

The posterior eoronary artery anastomoses both with 
the circumflex braneh of the left eoronary on the 
posterior wall of the heart and with the anterior 
interventrienlar braneh of the left eoronary in the region 
of the eardiae apex. 


◄ 

Grant’s 52 
Netter’s216, 218 
Rohen 262 
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B. Left Goronary Artery. Examine the left 
eoronary artery. To find its origin, disseet on the 
sternoeostal snrfaee between the left auricular 
appendage and the pnlmonary trunk. Observe 
that it arises from the aorta behind the left aortie 

cusp and sinus (ATLAS PLATES 176 #176.1, 
178 #178.1). Follow the artery to the eoronary 
sulcus, where it usually divides into two 
branehes: the anterior interventrienlar braneh, 
which deseends in the anterior interventrienlar 
sulcus, and the circumflex braneh, which passes 
to the baek of the heart (ATLAS PLATE 176 
#176.2). Note that the anterior interventrienlar 
braneh may be embedded in fat and erossed by 
small faseieles of mnsele. In its deseent toward 
the apex, separate the artery from the great ear- 
diae vein that aeeompanies it (ATLAS PLATE 
172). 

eiean the circumflex braneh as it enrves to the left 
and is direeted posteriorly. Separate the artery from 
the great eardiae vein, which then empties into the 
eoronary sinns (ATLAS PLATE 177). Find the left 
marginal braneh of the circumflex artery. In more 
than 80% of eases, it deseends along the left border 
(margin) of the heart and it snpplies the left ventriele 
nearly to the apex (ATLAS PLATE 178 #178.1). 

On the posterior wall of the heart, identify one 
or more posterior ventrienlar branehes (ATLAS 
PLATE 173). Determine if the posterior inter- 
ventrienlar artery is derived from the right eoro- 
nary or the circumflex braneh of the left eoronary 
artery. 


◄ 

Grant’s 49, 52, 54 
Netter’s216, 219 
Rohen 257, 

262, 270 


► 

Grant’s 49, 50, 53 
Netter’s 214,216 
Rohen 262, 270 


e. Venous Drainage of the Heart (Fignre 11-4). 

Most of the venons blood from the heart drains 
into the right atrinm via the eoronary sinus. The 
major veins flow into the eoronary sinus loeated 


FIGURE 11-4 


view). 


The veins that drain the heart (anterior 


in the eoronary sulcus on the posterior wall of the 
heart. Its largest tribntaries are the great eardiae 
vein found along the anterior interventrienlar sul- 
cus, the middle eardiae vein that aseends in the 
posterior interventrienlar sulcus, and the small 
eardiae vein that aeeompanies the right marginal 
artery (Fignre 11-4). Additionally, there is a 
small oblique vein that drains into the eoronary 
sinus from the posterior wall of the left atrium 
(Fignre 11-4) and the anterior eardiae veins that 
drain direetly into the right atrinm. Small vessels 
ealled the venae eordis minimae (Thebesian 
veins) drain direetly into the four heart ehambers. 

Disseet the eoronary sinus on the posterior 
snrfaee of the heart. It is often embedded in fat or 
mnsele fibers along the groove of the eoronary sul- 
cus (ATLAS PLATES 173, 177). Follow the sinus 

along the posterior wall of the right atrinm to its 
entranee into that ehamber. 

Identify the prineipal veins that flow into the 
eoronary sinus. If not already disseeted, find the 

great eardiae vein in the anterior interventrienlar 
sulcus with the anterior interventrienlar artery 

(ATLAS PLATES 172, 176 #176.1). Follow this 

vein upward and aronnd the left margin of the heart 
where it is continuous with the eoronary sinus. 
Disseet the middle eardiae vein as it aseends in the 
posterior interventrienlar sulcus and terminates in 
the eoronary sinus (ATLAS PLATES 173, 177). 
Find the small eardiae vein that usually courses 
along the inferior border of the heart with the right 
marginal braneh of the right eoronary artery 

(Fignre 11-4). 

























Thorax III 101 


IV. ehambers of the Heart 


The interior of the heart is to be disseeted by opening 
eaeh of the fonr ehambers, examining the great vessels 
that are attaehed, and visnalizing the valves that sepa- 
rate the ehambers and gnard their orifiees. Disseet the 
ehambers in the following sequence: right atrium, right 
ventriele and pnlmonary artery, left atrinm, left ventri- 
ele, and aorta. 

A. Right Atrium (Figure 11-6). The right atrium re- 

eeives the systemie blood by way of the snperior vena 
eava snperiorly and the inferior vena eava inferiorly. 
It also reeeives most of the venons blood from the 
heart mnsele itself beeanse the eoronary sinus emp- 
ties into it (Figure 11-6). 


Identify the right atrial auricular appendage. It is 
the small pouch that overlies the right side of the 
aseending aorta. Make a transverse cut approxi- 
mately I em in length from the upper left part of the 
auricle aeross the atrium below the entranee of the 
snperior vena eava to the right border of the heart 
(Figure 11-5, A-B). With seissors make a vertieal 
cut downward along the right margin of the heart 
(Figure 11-5, B-C). Make another short transverse 
ineision above the inferior vena eava to the eoronary 
sulcus, but do not sever the vessels in the sulcus 
(Figure 11-5, C-D). 

Open the atrial flap and with foreeps remove the 
elotted blood from the right atrial eavity and anriele. 
Rinse the right atrinm in rnnning water so that its 
inner wall ean be stndied. With a probe, examine the 
following structures: 


◄ 

Grant’s 56 
Netter’s 220 
Rohen 258 
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FIGURE 11-5 


ineisions to open the atria and ventrieLes. 


1 . the smooth posterior wall of the right atrium 
ealled the sìnus venarum (ATLAS PLATE 
182). Identify the oval orifìee of the superior 
vena eava oriented downward and forward 
toward the atrioventrienlar opening. 


► 

Grant’s 56 
Netter’s 220 
Rohen 258 


2. the opening of the inferior vena eava and the 

small semilnnar, flap-like endoeardial fold 
(valve) attaehed to its anterior margin (Fignre 
11 - 6 ). Note that this opening is direeted supe- 
riorly and to the left toward the interatrial wall 
that is marked by an oval depression ealled the 
fossa ovalis (Fignre 11-6). Examine the supe- 
rior and anterior rim of the fossa and see how 
it is eneireled by a notieeable margin ealled 
the limbns fossae ovalis. With a probe exam- 
ine the interatrial wall for a small opening into 
the left atrinm that might persist beneath the 
upper part of the limbus. When present (25% 
of hearts), it is a vestige of the foramen ovale. 


► 

Grant’s 56 
Netter’s 220 


◄ 

Grant’s 56 
Netter’s 220 
Rohen 258 


3. the orifìee of the eoronary sinus (Figure 11-6), 

loeated between the valve of the inferior 
vena eava and the atrioventrienlar opening. 
Insert a probe throngh the orifiee and eonfirm 
that its tip has entered the eoronary sinus. 
Observe the thin semilnnar valve of the 
eoronary sinus aronnd the lower margin of 
the orifiee. 

4. musculi peetinati on the inner snrfaee of the 
auricular appendage (Fignre 11-6). Note that 
the muscular bundles are oriented in a parallel 
pattem and separated from the smooth part of 
the atrinm by a vertieal ridge ealled the erista 
terminalis (ATLAS PLATE 182). Observe 
that this ridge eorresponds in position to a 
groove ealled the sulcus terminalis on the 
extemal snrfaee of the atrinm between the right 
margins of the snperior and inferior venae eavae 

(ATLAS PLATES 173,174,177). 
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FIGURE 11-6 


The interior of the right atrium. 


5. the atrioventricular orifiee. Look into the 
floor of the right atrinm and note the oval- 
shaped opening between the right atrinm and 
the right ventriele. Plaee two fingers throngh 
the orifiee and feel the fibrons annnlns (or 
ring) of the right atrioventricular valve (tri- 
enspid) to which the three ensps are attaehed 

(ATLAS PLATES 182,183). 


◄ 

Grant’s 57, 60 
Netter’s 220, 
222-224 
Rohen 256, 258, 
259, 261,271 


B. Right Ventriele and Pnlmonary Orifiee and Valve 
(Fignre 11-7, ATLAS PLATE 183). The right 

ventriele forms most of the anterior snrfaee of the 
heart. It reeeives blood throngh the trienspid valve and 
sends it to the Inngs throngh the pnlmonary tmnk. 

Again insert two fingers throngh the right 
atrioventrienlar opening. With a pair of sharp-ended 
seissors in yonr other hand, penetrate one end of the 
seissors throngh the right ventrienlar wall approxi- 
mately 1 em below the atrioventrienlar snlens and the 
right eoronary artery. Cut through the right ventricular 
wall parallel to the sulcus as far as the right border of 
the heart (Fignre 11-5, E-F). Plaee your index 
finger down the cut pulmonary tmnk from above, 


and note the level of the cusps of the pulmonary 
valve. Extend the ineision upward toward the base of 
the pulmonary tmnk to a point approximately 1 em 
below these cusps (Figure 11-5, E-F). 

Make a seeond cut (2 em long) transversely 
aeross the ventrienlar wall 1 em below the pul- 
monary cusps and extend it to a site approximately 
2 em from the anterior interventrienlar sulcus (Fig- 
ure 11-5, F-G). Using seissors, make a third cut 
vertieally from the left end of the seeond (transverse) 
cut parallel to the anterior interventrienlar sulcus, as 
far as the inferior border of the heart (Figure 11-5, 
G-H). Turn the three-sided flap downward and 
remove the elotted blood from the right ventriele. 
Rinse the right ventriele thoronghly in mnning eold 
water so that its interior ean be stndied. 

The right ventrienlar eavity extends from the atri- 
oventrienlar orifiee to the inferior margin of the heart 
(ATLAS PLATE 182). Its outfiow path aseends to the 
conus arteriosns and pnlmonary orifiee snperiorly and 
to the left (ATLAS PLATE 183). Thus, blood from the 
right atrium initially fiows inferiorly and to the left. It 
then eonrses snperiorly and eompletes a U-shaped 
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FIGURE 11-7 


The interior of the right ventrieLe. 


pattern to the conus arteriosus (or ìnfundìbulum) and 
the pnlmonary orifiee (Figure 11-7). 


With a probe, examine the follovving: 

1. muscular ridges ealled trabeculae earnae 

that eharaeterize the inner wall of the right ven- 
triele. Note that some are ridges and others 
bridge a small area of ventrienlar snrfaee. Still 
others, the papillary mnseles, are larger. These 
are attaehed at one end to the heart wall and at 
the other to glistening, string-like, inelastie 
eords, ealled ehordae tendinae (ATLAS 
PLATE 187 #187.1, 187.2). Note that these 
eords attaeh to the ensps of the trienspid valve 

(Fignre 11-8). 

2. right atrioventrienlar orifiee and the three 
cusps of the tricuspid valve (ATLAS 
PLATE 183). Identify the ensps as septal 
(oriented medially near the septnm), anterior, 
and posterior. Confirm that the anterior ensp 
is nsnally the largest and the septal ensp 
smallest. Note that the fibrons ring to which 
the ensps are attaehed, the ensps, ehordae ten- 
dinae, and papillary mnseles form a fnnetional 
nnit (Fignre 11-8). Attaehment of the papil- 
lary mnseles to the ventrienlar wall prevents 


► 

Grant’s 57 
Netter’s 220, 223 
Rohen 258 


◄ 

Grant’s 57 
Netter’s 220 
Rohen 259 


◄ 

Grant’s 57 
Netter’s217, 
222-224 
Rohen 255, 259, 
261,271 


the ensps from fiapping into the atrinm dnring 
ventrienlar eontraetion when pressnre in the 
ventriele exceeds atrial pressnre. 

3. septomarginal trabeenla (moderator band). 
Identify this ridge of mnsele, which extends 
from the interventrienlar septnm and attaehes 
to the lower part of the ventriele at the base of 
the anterior papillary mnsele (Fignre 11-7). 
The septomarginal trabeenla is important 
beeanse it eontains the right erns of the atrio- 
ventrienlar hnndle, a part of the eondneting 
system of the heart. 
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FIGURE 11-8 


The ehordae tendinae as they attaeh the 


papiLLary muscLes to an atrioventricuLar vaLve cusp. 
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4. conus arteriosus and pnlmonary valve 
(Fignre 11-7). Open the pnlmonary artery 
between two of its ensps (ATLAS PLATE 
184). Observe the smooth fnnnel-shaped 
snrfaee of the conus arteriosus. Plaee a finger 
behind one of the semilnnar ensps into the 
poeket (or sinns) between the ensp and the 
arterial wall (ATLAS PLATE 176 #176.2). 
Observe that this is one of three pulmonary 
sinnses. Visnalize how they beeome filled 
with blood and beeome apposed (thereby elos- 
ing the pnlmonary valve) when pressnre in the 
pnlmonary artery exceeds that in the right ven- 
triele. 


◄ 

Grant’s 57 
Netter’s 220, 

222, 224 
Rohen 258, 

259, 271 

► 

Grant’s 64 
Netter’s 221,224 
Rohen 248, 251, 

258, 261 


Palpate the free margin of the ensps and feel a 
small thiekening or nodnle at their eenters, on both 
sides of which are thin ereseenterie edges ealled 
lunules. Identify the anterior, right, and left ensps 
named aeeording to their positions embryologieally 
(Figures 11-9 and 11-12). 

e. Left Atrinm (ATLAS PLATES 184,188 #188.1). 

Pnlmonary veins retnrn oxygenated blood from the 
Inngs to the left atrinm. This ehamber extends 
behind the right atrinm, but its small auricular 
appendage proj eets anteriorly aronnd the left side of 
the pnlmonary trunk and forms the nppermost part 
of the left border of the heart. 


► 

Grant’s 63 
Netter’s 221-224 
Rohen 258, 259 


elotted blood and wash the left atrinm in rnnning 
water. Examine the following: 

1. the smooth-walled eavity of the left atrinm 
(ATLAS PLATES 184, 188 #188.1). Open 

the small tubular auricular appendage and note 
that the muscular ridges (musculi peetinati) are 
fewer than in the right atrinm. 

2. the symmetrieal orifiees of the pulmonary 
veins. Note that these are not gnarded by 
valves and that the four pulmonary veins and 
the two venae eavae are surrounded by a 
sleeve of serons perieardinm eomparable to 
the one that envelopes the pnlmonary artery 
and aorta. 

3. the interatrial septnm from the left side 
(ATLAS PLATE 184). Identify an oval- 

shaped depression in the interatrial septnm. 
Note that this slight eoneavity eoineides with 
the fossa ovalis of the right atrinm. 

4. the left atrioventrienlar opening (ATLAS 
PLATE 184). Insert a finger throngh the floor 
of the left atrinm and palpate the left atrioven- 
trienlar orifiee. Observe that the opening is di- 
reeted anteriorly and to the left and that the two 
cusps of the mitral valve attaeh to its fibrous 
rim. 


Tum the heart over and orient the left atrinm so 
that the right pnlmonary veins are to the right and 
the left veins to the left (ATLAS PLATE 177 
#177.1). With seissors, make two parallel ineisions 
adjaeent to the two sets of pnlmonary veins (Fignre 
11-5, I-J and K-L). Make a third ineision inter- 
eonneeting the upper ends of the first two cuts (Fig- 
ure 11-5, I-K) and refleet the inverted U-shaped 
flap downward to open the left atrinm. Remove the 


D. Left Ventriele and the Aortie Orifiee and Valve 
(Fignre 11-10). The left ventriele is loeated largely 
on the diaphragmatie snrfaee of the heart and pumps 
oxygenated blood into the aorta for distribntion 
throughout the body. Longer and more narrow than 
the right ventriele, its muscular wall is approxi- 
mately three times as thiek as the right ventriele 

(ATLAS PLATES 183, 184). The left ventriele 

reeeives blood throngh the bienspid or mitral 
valve. 
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FIGURE 11-9 


The names of the cusps of the 


aortie and puLmonary vaLves shown as the 
truncus arteriosus divides during deveLopment 
R, right; L, Left; P, posterior; A, anterior. 
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FIGURE 11-10 


The opened Left ventrieLe and aorta. 


With your fingers through the mitral valve from 
the left atrium, palpate the interventricular septum. 
Open the left ventriele below the eoronary sinus by 
making an ineision 1 em to the left of, but parallel to, 
the septum (internally) and the interventrienlar 
groove (extemally). Extend the ineision down as far 
as the apex of the heart (Figure 11-5, lower half of 
line M-N). Palpate within the aorta from above and 
note the loeation of the right and left aortie sinnses 
(eonfirmed by the origins of the two eoronary 
arteries). Extend the ineision of the left ventriele 
snperiorly throngh the aortie orifiee between the 
right and left cusps of the aortie valve to the upper 
edge of the cut aorta (Fignre 11-5, upper half of 
line M-N). In so doing, the circumfiex artery and 
great eardiae vein will be severed. 

Erom the longitndinal ineision, make a transverse 
cut through the ventricular wall around toward the 
baek of the heart below and parallel to the circumflex 
artery and/or eoronary sinus (Fignre 11-5, O-P). 
Open the left ventriele and aseending aorta, remove 
the blood elots, and wash the interior with tap water. 


◄ 

Grant’s 57, 59, 60 
Netter’s 220-222, 
224 

Rohen 256, 259 

► 

Grant’s 63, 64 
Netter’s 221-224 
Rohen 256, 258 


► 

Grant’s 63 
Netter’s 221-224 
Rohen 258, 259 


► 

Grant’s 59, 60 
Netter’s 222-224 
Rohen 258, 259 


Observe the following: 

1. the ventricular wall thiekness (8-13 mm or 
more); the interventricular septum. Note 
that the septnm is so oriented within the thorax 
that the eavity of the left ventriele lies posterior 
to the septnm and the right ventrienlar ehamber 
is anterior to it. 

2. left atrioventricular (or mitral) valve (Figure 

11 - 10 ). Observe that the papillary mnseles are 
attaehed to the anterior and posterior cusps of 
the bienspid valve by ehordae tendinae in a 
manner similar to that seen in the right ventri- 
ele. Note that the left ventriele eontains a num- 
ber of traheenlae earnae. 

3. aortie orifìee and cusps of the aortie valve 
(Figure 11-10). Palpate the three semilunar 
cusps of the aortie valve and observe that they 
are similar to the pnlmonary cusps but thieker 
and somewhat stronger (Figure 11-12). Visu- 
alize how the aortie sinuses trap back-flowing 
blood to elose the valve at the end of systole. 
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FIGURE 11-11 


The vaLves of the heart and their cusps. AV, atrioventricuLar. (From GLemente CD. Gray's Anatomy. 30th Ameriean Edition 


PhiLadeLphia: Lea and Febiger, 1985.) 


Identify the posterior, right, and left ensps 
and probe the origins of the right and left 
eoronary arteries (Figures 11-11 and 11-12). 


V. Conductìng System 

of the Heart (Figure 11-13 
and Atlas Plates 188, 189) 


The eondneting system of the heart is responsible for 
maintaining the rhythmieity of eardiae eontraetion. It is 
eomposed of speeialized mnsele fibers forming two 
nodes and a eondneting pathway that excites the eardiae 
mnsenlatnre in the ventrieles. The sinoatrial node (SA 
node) in the right atrinm initiates the impnlse that 
resnlts in the heartbeat. This node is ealled the “paee- 
maker” of the heart, and the impnlse from this node 


◄ 

Grant’s 64 
Netter’s 225 
Rohen 251 


spreads throngh the mnsenlatnre of both atria, eansing 
them to eontraet. At some point, the impnlse reaehes the 
atrioventrienlar node (AV node, ATLAS PLATE 188 
#188.2), where a brief atrioventrienlar eondnetion delay 
allows atrial eontraetion to eomplete. On inereasing 
atrial eontraetion, atrial pressnre snpersedes that in the 
ventrieles, thereby opening the two atrioventrienlar 
valves (trienspid and mitral). 

Extending into both ventrieles from the AV node is 
the atrioventrienlar bnndle (ATLAS PLATES 188 
#188.2, 189). This eonsists of faseieles of myoeytes 
ealled Pnrkinje fibers, but these are not distinguish- 
able in gross disseetion. From the AV node, the bnndle 
deseends a few millimeters throngh the lower part of 
the interatrial septnm to the level of the septal cusp of 
the tricuspid valve, where it divides into right and left 
branehes (Fignre 11-13). 
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FIGURE 11-12 


The opened aorta shovving the cusps of the aortie 


vaLve and the aortie sinuses. 
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FIGURE 11-13 


The conducting system of the heart. 
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Having reaehed the AV node, the impnlse for eon- 
traetion is then transmitted to both ventrieles along the 
branehes of the AV bnndle, resnlting in ventrienlar eon- 
traetion. When pressnre in the ventrieles exceeds that in 
the atria, the trienspid and mitral valves elose, resnlting 
in the fìrst of the two sounds of the heartbeat. Ven- 
trienlar pressnre then exceeds that in the pnlmonary 
artery and aorta, eansing the pnlmonary and aortie 
valves to open and allows blood into the two great arter- 
ies. Ventrienlar pressnre quickly deereases. When pul- 
monary and aortie pressnre exceeds that in the ventri- 
eles, blood attempts to msh baek but beeomes trapped 
in the pnlmonary and aortie sinnses, thereby elosing 
these valves. This prodnees the seeond heart sonnd in 
the heartbeat. 


The SA and AV nodes are not to be disseeted. 
These are mieroseopie in size; however, you should 
know their approxìmate sites in the heart wall. 

Loeate the site of the SA node in the wall of the 
right atrinm at the upper end of the erista terminalis, 
anterior and to the right of entry of the snperior vena 

eava (ATLAS PLATE 188 #188.2; Fignre 12-13). 

The AV node. Palpate the site of the AV node at the 
lower posterior part of the interatrial septnm, near the 
attaehment of the septal cusp of the tricuspid valve. It 
is loeated approximately 1 em anterior to the opening 
of the eoronary sinus (ATLAS PLATE 188 #188.2). 


◄ 

Grant’s 64 
Netter’s 225 
Rohen 251 


eiinieal Relevanee 





Tetralogy of Fallot. This eondition causes ehildren to 
be eyanotie (blue baby), thereby limiting their physieal 
aetivity. In this birth defeet, four anomalies occur: (a) a 
large ventricular septal defeet; (b) a narrovving or 
(stenosis) of the pulmonary trunk occurs; (e) the aorta 
exits from the heart above the septal defeet instead 
of the left ventriele; and (d) a hypertrophy of the right 
ventriele develops because of the high blood pressure 
in that ehamber. 

Atrial septal defeets. Prenatally the septum betvveen 
the tvvo atria eontains an opening ealled the foramen 
ovale through vvhieh oxygenated blood passes from 
the right atrium direetly into the left atrium. The open- 
ing normally eloses after birth (although small rem- 
nants of the opening may persist). If, hovvever, a large 
atrial-septal opening persists, then oxygenated blood 
in the left atrium vvill be shunted to the right atrium. In 
the nevvborn ehild this results in right atrial and ven- 
tricular hypertrophy and an overload of blood in the 
pulmonary system. 

Ventricular septal defeets. Formation of the inter- 
ventricular septum occurs by a fusion of its mem- 
branous and muscular parts. Faulty development of 
the membranous part ean result in a septal defeet 
betvveen the tvvo ventrieles. Although the size of 
the defeet ean vary, a large interventricular defeet 
causes a signifieant left-to-right ventricular shunt of 
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oxygenated blood, which inereases pulmonary blood 
flow that causes pulmonary hypertension. This serious 
anomaly requires early surgical repair. 

Angina peetoris. This pain originates in the heart and 
ean be relatively mild or severe. It results from isehemia 
of the eardiae muscle that stimulates viseeral afferent 
fibers that course through the sympathetie trunk to the 
upper four or five thoraeie segments of the spinal eord. 
The pain is not pereeived in the heart but is referred to 
the anterior ehest wall. This pain ean develop after 
strenuous exercise or after a large meal that deprives 
sufficient blood to the heart. The pain ean be relieved 
by a nitroglyeerin pill plaeed sublingually that dilates 
the arteries in the body along with those in the heart. 
Goronary bypass operation. This procedure aims at 
inereasing blood flow by grafting a segment of a vein 
or artery to the aorta and then attaehing it to the distal 
end of the narrowed eoronary artery. Vessels used for 
this procedure are segments of the saphenous vein or 
a portion of the radial artery. Additionally, the proximal 


end of the internal thoraeie artery (coursing anterior 
to the heart) ean be attaehed to the distal end of an 
obstructed eoronary artery, thereby bypassing the 
obstruction. 

Goronary angioplasty. In this procedure, surgeons 
use a eatheter with a small balloon that ean be 
inflated at the tip of the eatheter. This eatheter is 
passed through the femoral artery and advaneed 
superiorly into the bloeked eoronary artery. When the 
obstruction is reaehed the balloon is inflated to 
enlarge the lumen of the vessel. At times, in using this 
technique, thrombokinase is released from the end of 
the eatheter to dissolve the elot. After the vessel is 
opened an intravascular stent ean be put in plaee to 
maintain the dilation of the artery. 

Myoeardial infaret. If an artery is occluded by an 
embolus, the region supplied by that vessel loses its 
blood supply, resulting in a myoeardial infaret. The 
heart wall deprived of blood undergoes tissue death 
or neerosis. 




DISSEGTION 



Objeetives 


1 Disseet the esophagus, the azygos system of veins, 
and the thoraeie duct in the posterior mediastinum. 

2 Study the thoraeie aorta and disseet several 
posterior intereostal arteries. 

3 Disseet the sympathetie trunks and splanehnie 
nerves. 

4 Expose the diaphragm from above and identify the 
structures that traverse its openings. 


5 Disseet the great veins and the arteries from the 
aortie areh in the superior mediastinum. 

6 Find the phrenie, vagus, and recurrent laryngeal 
nerves. 

7 Traee the traehea, esophagus, and thoraeie duct 
through the superior mediastinum. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


L Posterior Mediastinom 


The posterior medìastìnom lies dorsal to the heart and 
perieardinm and ventral to the lower eight thoraeie 
vertebrae. It is bonnded on both sides by medìastìnal 
plenra and is an extension inferiorly from the dorsal 
part of the snperior mediastinnm. Several strnetnres, 
sneh as the esophagns, thoraeie duct, and vagus 
nerves, traverse both regions. The posterior medi- 
astinnm extends inferiorly to the 12th thoraeie vertebra 


◄ 

Grant’s 63, 74 
Netter’s 230-232 
Rohen 273-276 


and eontinnes behind the ernra of the diaphragm. It eon- 
tains the traehea at its bifnreation, the primary 
bronehi, the azygos system of veins, the deseending 
thoraeie aorta, and the mediastinal lymph nodes 
(ATLAS PLATES 202-204). The splanehnie nerves 

are also loeated within the posterior mediastinnm, 
whereas the ganglionated sympathetie trunks eonrse 
lateral to the bodies of the thoraeie vertebrae and, 
strietly speaking, are not in the posterior mediastinnm 

(ATLAS PLATES 206,207,208 #208.1). 

A. The Esophagns (Figure 12-1). The esophagus is a 

10-ineh mnsenlar tnbe that intereonneets the pharynx 
to the stomaeh. It begins in the neek posterior to the 
erieoid eartilage of the larynx (C6 vertebral level) and 
deseends throngh the snperior and posterior medi- 
astina to enter the abdomen throngh the esophageal 
hiatns of the diaphragm (ATLAS PLATES197-199) 
(TIO vertebral level). Snperiorly, the esophagns is 
loeated posterior to the traehea and anterior to the 
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FIGURE 12-1 


The traehea, esophagus, vagus nerves, and aorta in the mediastinum. 


vertebral eolnmn, but below the traeheal bifurcation, 
it deviates to the left before penetrating the diaphragm 

(ATLAS PLATE 197 #197.1). 

The esophagns reeeives its blood snpply from three 
sonrees. Its eervieal part is snpplied by the inferior 


thyroid braneh of the thyroeervieal trnnk. The 
middle one-third is snpplied by esophageal branehes 
from the thoraeie aorta, and the lower one-third from 
esophageal branehes of the left gastrie and left inferior 
phrenie arteries. Its antonomie innervation eomes 
from the two vagus nerves and the sympathetie trnnks. 
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Ineise the posterior part of the perieardial sae but 
save the phrenie nerves. Detaeh the pericardium from 
the diaphragm to expose the lower esophagus. 
Identify the esophageal arteries from the aorta 

(ATLAS PLATE 198 #198.1). 

Find the left and right vagns nerves loeated 
behind the left and right primary bronehi (ATLAS 
PLATE 206). Follow the nerves to the esophagns 
and see how their branehes join with fibers from the 
sympathetie trunk to form an esophageal plexus 
(Fignre 12-1). Note that the vagal fibers again form 
nerve trnnks near the diaphragm on the anterior and 
posterior snrfaees of the esophagns. Beeanse of gut 
rotation dnring development, the fibers from the left 
vagus nerve regronp to form the anterior vagal 
trunk, and those of the right vagus course dorsally 
to form the posterior vagal trunk. At this site, they 
are often ealled the anterior and posterior gastrie 
nerves. 


B. Azygos System of Veins and the Thoraeie Duct. 

The wall of the thorax and the posterior Inmbar 
region are drained by the posterior intereostal and 
Inmbar veins and these fiow into the azygos system 
of veins (Fignre 12-2). This system eonsists of right 
and left vertieally oriented veins that aseend in the 
posterior mediastinnm adjaeent to the bodies of 
the lower eight thoraeie vertebrae. Usually, five 
terminal veins are in this system: the azygos, 
hemiazygos, aeeessory hemiazygos, and the right 
and left snperior intereostal veins (ATLAS 
PLATES 202, 203). 

The right aseending Inmbar vein joins with the right 
snbeostal vein to form the azygos vein. This aseends 
into the thorax throngh the aortie hiatns and reeeives 
the lower eight right posterior intereostal veins. 
Aseending posterior to the esophagns, the azygos vein 
is joined by the right snperior intereostal vein and then 
enrves anteriorly to enter the snperior vena eava 
(Fignre 12-2). In its aseent, it reeeives the hemiazygos 
veins from the left side as well as bronehial and 
esophageal veins. 

On the left side, the hemiazygos vein reeeives the 
lowest four left posterior intereostal veins. The aeees- 
sory hemiazygos vein reeeives the middle four left 
posterior intereostal veins, while the left superior 
intereostal vein reeeives the 2nd, 3rd, and 4th left 
intereostal veins. The latter vessel flows into the left 
braehioeephalie vein, and the hemiazygos and aeees- 
sory hemiazygos veins both eross to the azygos vein. 

The thoraeie duct is a small diameter vessel that 
aseends in the posterior mediastinnm posterior to the 
esophagns and between the azygos vein and the aorta 


◄ 

Grant’s 74, 75, 
78,80 

Netter’s 230, 232, 
237, 238, 240 
Rohen 274-276, 
279 


◄ 

Grant’s 75, 76, 
78-80, 82, 83 
Netter’s 230, 238 
Rohen 277, 279, 
332 


Superior vena eava 


Left braehioeephalie vein 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 



Left superior 
intereostal vein 


Azygos vein 


Ganglia, 

sympathetie trunk 


Aeeessory 
hemiazygos vein 


Hemiazygos vein 


Greater 

splanehnie nerve 


intereostal veins 


Lesser 

splanehnie nerve 


Aseending 
lumbar vein 


FIGURE 12-2 


Inferior vena eava 


The sympathetie trunk, spLanehnie nerves. 


and the azygos system of veins. 


► 

Grant’s 75-78, 
80, 82, 83 
Netter’s 208, 239 
Rohen 17, 277, 
279, 332 


(ATLAS PLATES 202, 203). It returns lymph into 
the venons system and eommenees in the abdomen at 
the eysterna ehyli, an elongated sae found anterior to 
the bodies of the first two Inmbar vertebrae (ATLAS 
PLATES 203, 210, 211). It traverses the diaphragm 
throngh the aortie hiatns and aseends initially slightly to 
the right of the midline, but then at approximately the 
5th thoraeie vertebra, it inelines to the left (ATLAS 
PLATE 210 #210.2). In the root of the neek, the duct 
arehes downward to enter the venons system at the 
jnnetion of the left subclavian and left internal 
jugular veins (ATLAS PLATES 210, 211). The tho- 
raeie duct measures 33 to 40 em (13-16 inehes) in 
length and may easily be eonfnsed for a delieate vein. 
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Retraet the esophagus to the left of the vertebral 
column to expose the azygos vein. Identify several 
right posterior intereostal veins that flow into it. 
Follow the azygos vein as it joins the snperior vena 
eava (ATLAS PLATE 203). Note whether the right 
snperior intereostal vein joins the azygos. 

Now look for the hemiazygos vein on the left; 
note that it drains the lowest three or four left poste- 
rior intereostal veins. Identify the aeeessory hemi- 
azygos vein and observe how it erosses the midline 
behind the aorta to flow into the azygos vein (ATLAS 
PLATE 203). Higher still, find the left snperior 
intereostal vein as it drains into the left braehio- 
eephalie vein. 

Probe the fatty tissue behind the esophagns just 
above the diaphragm to find the thoraeie duct in 
the posterior mediastinnm between the aorta and the 
azygos vein. Note that the duct inelines to the left 
to aseend in the snperior mediastinnm posterior to 
the left margin of the esophagns (ATLAS PLATES 
202-204). 


e. Deseending Aorta. The thoraeie aorta deseends from 
the aortie areh on the left side of the midline, but it 
gradually slants to the right and enters the abdomen in 
the midline between the crura of the diaphragm 
anterior to the 12th thoraeie vertebra (ATLAS 
PLATES 197 #197.2, 202). 

In the posterior mediastinnm, the thoraeie aorta 
gives off viseeral branehes to the perieardinm, 
bronehi, and esophagns. Its parietal branehes inelnde 
nine pairs of posterior intereostal arteries, which 
enter the 3rd to the llth intereostal spaees, and the 
snperior phrenie artery to the diaphragm. The 12th 
pair of arteries course below the 12th rib and are ealled 
the snbeostal arteries. 


eiean the thoraeie aorta and observe its gradnal 
slant from left to right along its deseent. Disseet 
several posterior intereostal arteries that arise from 
the posterior snrfaee of the aorta. Note that the 
upper five or six right posterior intereostal arteries 
are longer than the left beeanse they must eross the 
bodies of the vertebrae to reaeh the right intereostal 
spaees (ATLAS PLATE 202). Loeate the bronehial 
and esophageal branehes that arise from the ante- 
rior aspeet of the aorta. Pull aside the lower 
esophagus and observe the aortie opening in the 
diaphragm (ATLAS PLATE 197 #197.2), two 
vertebral levels (T12) lower than the esophageal 
hiatus (TIO). 


II. Sympathetie Tmnks and Splanehm'e 
Nerves (Fìgure 12-2) 


The sympathetie division of the antonomie nervons 
system eonsists of preganglionie nenrons, whose eell 
bodies lie in the thoraeie and upper lumbar regions of 
the spinal eord, and postganglionie nenrons, whose eell 
bodies are elnstered in peripheral ganglia. The ganglia 
are loeated paravertebrally on both sides along the 

sympathetie trnnks (ATLAS PLATES 202, 206, 

207). Synapses between the preganglionie and postgan- 
glionie sympathetie nenrons occur within all of these 
ganglia, but some preganglionie fibers pass throngh the 
sympathetie trunk to synapse in prevertebral (eollat- 
eral) ganglia in the abdomen. These fibers form the 
greater, lesser, and least thoraeie splanehnie nerves, 
which deseend along the bodies of the lower thoraeie 
vertebrae and pieree the crura of the diaphragm to enter 

the abdomen (ATLAS PLATES 202,203,206). To find 

the splanehnie nerves, it is best to disseet the sympa- 
thetie tmnks first. 


► 

Grant’s 17, 80-83 
Netter’s 209, 226, 
230, 231,240 
Rohen 279-281 


On the right side, strip the mediastinal and eostal 
plenrae from the bodies of the thoraeie vertebrae. 
Identify the sympathetie trnnk eonrsing longitndi- 
nally along the inner snrfaee of the posterior thoraeie 

wall anterior to the ribs (ATLAS PLATES 202,206). 


◄ 

Grant’s 75, 76, 
78-80, 82, 83 
Netter’s 208, 
231-233, 237 
Rohen 17,275-279, 
281 


Elevate parts of the sympathetie tmnk with a 
probe to see the ganglia that form slight enlarge- 
ments along the length of the tmnk. Within several 
intereostal spaees, find the intereostal vessels and 
nerve. Disseet the delieate eommnnieating rami 
that intereonneet the sympathetie tmnk with the 
thoraeie intereostal nerves (ATLAS PLATES 163, 
188,207). 


The eommnnieating branehes are ealled white 
(myelinated) and gray (nonmyelinated) rami eommn- 
nieantes. White rami course from the intereostal nerves 
and earry myelinated preganglionie fibers to the 
sympathetie tmnk and ganglia. They are loeated a bit 
lateral to the gray rami, which earry postganglionie 
fibers baek to the intereostal nerve for distribntion 
peripherally. You eannot distingnish between the white 
and gray rami by their eolor in the laboratory. 


► 

Grant’s 80-83, 85 
Netter’s 209, 240 
Rohen 18, 
279-281 


Next, find the splanehnie nerves. Do this on the 
right side beeanse of the aorta on the left. Note 
that branehes emerge from the sympathetie tmnk be- 
tween the 5th to the 9th thoraeie ganglia and eross 
anterior to the azygos and hemiazygos veins (Fignre 
12-2). They merge and deseend throngh the diaphragm 
on eaeh side as the greater splanehnie nerve (ATLAS 
PLATE 202). Find the lesser splanehnie nerve 
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emerging from the lOth and llth ganglia (ATLAS 
PLATE 202). The 12th thoraeie ganglion sends a 
braneh to form the least splanehnìe nerve, but this is 
diffienlt to find. Observe that all of these nerves pieree 
the diaphragmatie emra to enter the abdomen where 
they join the preaortie ganglia. 


III. Dìaphragm (Atlas Plate 202) 


The adnlt dìaphragm is a dome-shaped sheet of 
muscle and tendon which separates the thorax from 
the abdomen. Muscular fibers radiate from the margin 
of the diaphragm into the eentral tendon; these are 
divided into sternal, eostal, and Inmbar portions 
(ATLAS PLATES 202, 204 #204.1, 212). The sternal 

fibers arise from the posterior part of the xiphoid 
proeess and the eostal part from the inner snrfaees of 
the lower six ribs. The lumbar part attaehes by strong 
tendons to the upper two or three lumbar vertebrae. 
They form the two ernra of the dìaphragm and, 
from their tendinons arehes, the medìal and lateral 
arenate lìgaments extend laterally on both sides. 
These thiekenings areh over the upper parts of the 
psoas major (medial ligament) and quadratus lum- 
borum muscle (lateral ligament) and will be seen 
from the abdominal side (ATLAS PLATES 203, 
314). 

The diaphragm has three important apertnres: the 
aortie, esophageal, and vena eaval openings (ATLAS 
PLATES 214, 315). The aortie opening is in the mid- 
line at the T12 level and is bridged by the right and left 
crura. It transmits the aorta, the thoraeie duct, and 
oeeasionally the azygos vein. The esophageal open- 
ing is loeated in the muscular part of the diaphragm at 
TIO, approximately 2 em to the left of the midline. 
Throngh this opening course the esophagus, the vagus 
nerves, and the esophageal branehes of the left gastrie 
vessels. The vena eaval opening is found in the een- 
tral tendon to the right of the midline at the T8 level. 
Smaller openings in eaeh crus transmit the splanehnie 
nerves. 


abdominal side (ATLAS PLATES 196, 307). Iden- 
tify the vena eaval, esophageal, and aortie openings. 
Disseet the phrenie nerves to their attaehments on the 
diaphragm. 


IV. Svperìor Medìastìnum 

(Figure 12-3, Atlas Plates 174, 175, 
202-204) 


The snperior mediastinnm is the thoraeie region 
between the manubrium of the sternum and the bodies 
of the upper four thoraeie vertebrae (ATLAS 
PLATES 170, 174). It extends from the thoraeie inlet 
to a transverse plane passing from the sternal angle to 
the body of the 4th thoraeie vertebra. The snperior 
mediastinnm eontains (a) the two braehioeephalie 
veins, the superior vena eava and left snperior 
intereostal vein; (b) the areh of the aorta and its 
three large branehes: the braehioeephalie, left eom- 
mon earotid, and left snbelavian arteries; (e) the 
vagus and phrenie nerves, the reenrrent laryngeal 
braneh of the left vagus, and the eardiae nerves that 
deseend to the eardiae plexus; (d) the traehea and pri- 
mary bronehi; (e) the esophagns; and (f) the tho- 
raeie duct. 

Posterior to the manubrium and anterior to the 
braehioeephalie veins are the fatty remnants of the 
thymns (ATLAS PLATE 152). To open the snperior 
mediastinnm, the manubrium and the attaehed medial 
one-third of both elavieles (with soft tissnes) will be 
lifted as a bloek and folded upward over the neek. 


► 

Grant’s 67-69 
Netter’s 212, 
230-232 
Rohen 266-270 


► 

Grant’s 66, 68 
Netter’s211 
Rohen 265-268 


With a handsaw, cut through both elavieles just 
lateral to the insertions of the elavienlar heads of the 
sternoeleidomastoid mnseles. Divide the first ribs 
with bone entters anterior to the snbelavian vessels. 
Refleet the manubrium and the attaehed elavieles and 
first ribs upward. Remove the fatty remains of the 
thymus, but do not damage the nnderlying large bra- 
ehioeephalie veins. 


Observe the dome-like eontonr of the diaphragm 
and remove any remaining pleura. Note that the right 
dome is higher than the left and that it rises as high as 
the 4th rib in foreed expiration (ATLAS PLATE 169 
#169.3). Observe that the eentral tendon reeeives 
muscle fibers around its entire periphery (ATLAS 
PLATES 202,204 #204.1). Palpate the eostal attaeh- 
ments of the diaphragm laterally and reaeh down into 
the eostodiaphragmatie reeesses. Visnalize the 
loeation of the liver, stomaeh, spleen, kidneys, and 
adrenal glands inferior to the diaphragm on the 


◄ 

Grant’s 73 
Netter’s 194 
Rohen 283 


A. Great Blood Vessels in the Superior Mediastinum. 

The large veins and arteries in the snperior 
mediastinnm retum blood to the heart or earry blood 
from the heart to the rest of the body. 


► 

Grant’s 66-68, 76 
Netter’s211,212 
Rohen 265, 
268, 269 


1. Great Veins. Identify the right and the more 
horizontally eonrsing left braehioeephalie 

veins (ATLAS PLATES 174, 536). Note that 

their jnnetion forms the snperior vena eava, 
and eaeh braehioeephalie vein is formed when 

the internal jugular and subclavian veins 
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FIGURE 12-3 


The great vesseLs 


and nerves in the superior 
mediastinum. 


Right subclavian vein 


Braehioeephalie artery 
Right braehioeephalie vein 


subclavian 

vein 


Left braehioeephalie vein 


Superior vena eava 


Left vagus nerve 


Ligamentum 

arteriosum 


Pulmonary trunk 


meet (ATLAS PLATE 536). Find the paired 
ìnternal thoraeie veins, eaeh of which drains 
into its respeetive braehioeephalie vein, and 
identify the inferior thyroid (ATLAS PLATE 
536) and left snperior intereostal veins 
(ATLAS PLATE 174), which drain into the 
left braehioeephalie vein. Find the entranee of 
the azygos vein into the snperior vena eava 

(ATLAS PLATE 203). 


Find the right phrenie nerve that lies just lateral 
to the superior vena eava. Refleet the severed supe- 
rior vena eava upward to study the underlying areh of 
the aorta and the major arteries that braneh from it 

(ATLAS PLATE 154). 

2. Aortie Areh. Note that the aseending aorta is 
5 em long and eonrses snperiorly from the heart 
between the snperior vena eava and the 
pnlmonary artery (ATLAS PLATE 174). 
Observe that the aortie areh eommenees at the 
level of the 2nd rib. Follow it posteriorly to the 


◄ 

Grant’s 67, 74 
Netter’s212, 
232, 240 
Rohen 271,279 


left of the traehea and esophagns. Identify its 
three large branehes: the braehioeephalie 
artery, the left eommon earotid artery, and 
the left snbelavian artery (ATLAS PLATES 
194,197 #197.2). 


The braehioeephalie artery is the largest braneh 
from the aortie areh, and it serves the right side of the 
head and the right upper extremity. It is approximately 
5 em long, eonrses upward and slightly to the right, and 
divides into the right eommon earotid and right 
snbelavian arteries behind the right sternoelavienlar 

joint (ATLAS PLATES 536, 541). 

The left eommon earotid artery arises from the areh 
of the aorta to the left of the braehioeephalie artery. 
Aseending throngh the snperior mediastinnm, it enters 
the root of the neek behind the left stemoelavienlar joint. 

The left snbelavian artery arises from the posterior 
part of the areh and aseends into the root of the neek 
behind the left elaviele. It arehes to the left in the neek, 
deep to the anterior sealene muscle, and deseends into 
the left axilla. 
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B. Phrenie, Vagns, and Reenrrent Laryngeal Nerves 
(ATLAS PLATES 170, 174, 178). The phrenie 

nerves were disseeted in the middle mediastinnm 
eonrsing with the perieardiaeophrenie vessels lateral 
to the perieardinm (ATLAS PLATE 174). Arising 
from the C3, C4, and C5 segments, these nerves 
deseend along the snrfaee of the sealene mnseles in 
the neek to enter the thorax. 


► 

Grant’s 67, 68, 81, 
Netter’s 193, 209, 

232, 240 
Rohen 274, 276, 

279 


1. Phrenie Nerves. Find the left phrenie nerve 

in the snperior mediastinnm lateral to the 
aortie areh between the left snbelavian artery 

and vein (ATLAS PLATE 175). Follow its 
deseent along the left side of the perieardinm 
to the diaphragm (ATLAS PLATE 174). 
Identify the right phrenie nerve in the 
snperior mediastinnm posterior and lateral to 
the right braehioeephalie vein and then lateral 
to the snperior vena eava. 

The vagns nerves were visnalized in the posterior 
mediastinnm as they approaehed the esophagns to form 
the esophageal plexus. Most widely distributed of all 
the eranial nerves, they earry preganglionie parasym- 
pathetie nerve fibers to the viseera in the neek, thorax, 
and abdomen. As they deseend throngh the snperior 
mediastinnm, their eonrses differ on the two sides 

(ATLAS PLATE 206). 


◄ 

Grant’s 67, 80, 81 
Netter’s211, 
212,214 
Rohen 265, 
271,272 


► 

Grant’s 67-69, 74 
Netter’s 202, 
208, 232 
Rohen 275-278 


2. Right Vagns Nerve. To find the right vagns 
nerve in the snperior mediastinnm, disseet 
behind the snperior vena eava along the right 
margin of the traehea (ATLAS PLATES 202, 
206). Follow the nerve to the posterior aspeet 
of the hilum of the right lung, where it joins 
filaments from sympathetie ganglia to form the 
right posterior pnlmonary plexus. From 
behind the right primary bronehns, follow 
branehes to the posterior snrfaee of the 
esophagns. 


◄ 

Grant’s 67, 68, 80 
Netter’s 193, 209, 
226, 240 
Rohen 274, 276, 
280 


the origins of the earotid and snbelavian arteries 
and identify: 

a. the left reenrrent laryngeal braneh that 
eonrses under the aortie areh and the 
attaehment of the ligamentnm arteriosnm. 
It aseends into the neek along a groove 
between the traehea and esophagns (ATLAS 
PLATE 206). 

b. delieate eardiae branehes that deseend to 
the deep part of the eardiae plexus. 

e. pnlmonary branehes that deseend behind 
the root of the left lung that join sympathetie 
fibers to form the left posterior pnlmonary 
plexus; follow branehes from the hilum to 
the anterior snrfaee of the esophagus 

(ATLAS PLATE 206). 


e. Traehea, Primary Bronehi, Esophagns, and 
Thoraeie Duct. The traehea begins in the neek at the 
lower end of the larynx at the C6 vertebral level. It is 
4 inehes long—2 inehes in the neek and 2 inehes in the 
thorax—^before it bifnreates at the lower level of the 
T4 vertebra (ATLAS PLATES162,206). The traehea 

lies deep to the manubrium in the snperior medi- 
astinnm. Slightly lower, it hes posterior to the left bra- 
ehioeephalie vein, areh of the aorta, and braehio- 
eephalie and left eommon earotid arteries (ATLAS 
PLATE 536). Throughout its course, the traehea lies 
anterior to the esophagns, which separates it from the 
7th eervieal and upper four thoraeie vertebrae. 


With the braehioeephalie veins refieeted upward, 
study the relationships of the aortie areh, pnlmonary 
arteries, and primary bronehi at the traeheal bifnrea- 
tion. Observe that the left primary bronehns is more 
horizontal than the right and that it measnres 
5 em before it divides into the seeondary (lobar) 
bronehi (Fignre 12-4). Note that the right bronehns 
is wider and more vertieal than the left and is slightly 
more than 2.5 em in length. 


More snperiorly is loeated the reenrrent laryngeal 
braneh of the right vagus. Too high to be disseeted now, 
it winds aronnd the first part of the snbelavian artery 
and aseends in the neek on the right side of the traehea 

(ATLAS PLATE 206). 


The larger width and more vertieal eonrse of the 
right primary bronehns explain why foreign bodies that 
are aeeidentally swallowed beeome lodged more fre- 
quently in the right primary bronehns than the left. 


3. Left Vagns Nerve. To find the left vagns nerve 
in the snperior mediastinnm, disseet slightly 
lateral to the left eommon earotid artery 

(ATLAS PLATES 170, 174, 206). Follow the 

nerve to the left side of the aortie areh between 


► 

Grant’s 42,68 
Netter’s 209, 226 
Rohen 276, 278 


Push the aortie areh to the left and expose the an- 
terior aspeet of the traeheal bifnreation. Identify vagal 
and sympathetie branehes that join to form the deep 
eardiae plexus, usually loeated behind the aortie areh 
anterior to the traeheal bifnreation. Loeate pigmented 
traeheobroneheal lymph nodes near the bifnreation 
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FIGURE 12-4 


The traehea and its bifurcation. 


(Figure 12-4). Cut the bronehi longitudinally with 
seissors and visnalize the interior of the traeheal 
bifnreation. On the posterior snrfaee of the bifnrea- 
tion, observe an internal eartilaginons ridge, the 
earìna, and note that it is loeated slightly to the left of 
the midline. 


In the snperior mediastinnm, the esophagns lies 
slightly to the left of the midline and deseends between 
the traehea and the vertebral eolnmn (Figures 12-5 and 
12-6). The thoraeie duct aseends throngh the snperior 
mediastinnm and eonrses to the thoraeie inlet posterior 
to the esophagns (ATLAS PLATES 203, 210). 


Displaee the traehea to the right and observe 
the esophagns deseending posteriorly (ATLAS 
PLATES 197, 206). Identify the left reenrrent laryn- 
geal nerve aseending in a groove between the tra- 
ehea and the esophagns. Observe the left primary 
bronehns erossing anterior to the esophagns and the 
left border of the esophagns adjaeent to the aortie 
areh. Displaee the esophagns to the right, away from 
the midline. Probe longitndinally in the fat posterior 
to the esophagns for the thoraeie duct. Observe that 
this small vein-like stmetnre passes snperiorly to the 
root of the neek on the left (ATLAS PLATES 210, 
211). Traee the duct to its termination at the j nnetion 
of the left snbelavian and internal jugular veins 

(ATLAS PLATE 211). 


◄ 

Grant’s 67, 69 
Netter’s 206, 232, 
237-240 
Rohen 235, 
274-279, 332 


eiinieal Relevanee 


Hiatus hernia. Hiatus hernia is the protrusion of a struc- 
ture through the esophageal hiatus of the diaphragm. 
Most often, in this eondition the upper part of the stom- 
aeh (the esophageal-gastrie junction or the f undus of the 
stomaeh) will protrude through the esophageal hiatus 
and lodge in the posterior mediastinum. 
Gastroesophageal reflux. Regurgitation of the gastrie 
eontents into the esophagus is usually assoeiated with 
hiatus hernia or peptie ulcer. Repeated in]ury to the 
esophageal mucosa ean result in an esophageal 
eareinoma. 

Esophageal varieosities. This eondition is often 
caused by portal venous blood obstruction through the 
liver in patients who have eirrhosis of the liver. Blood in 
the portal vein seeks alternative routes in an attempt to 
return to the inferior vena eava and the right atrium. 
One of these routes involves anastomotie ehannels 
with veins in the lower one-third of the esophagus. 
These veins then beeome greatly dilated, resulting in 
esophageal variees on the internal surface of the 
mucosa where they are sub]ect to hemorrhage. 
Severanee of the thoraeie duct. The thoraeie duct as- 
eends anterior to the bodies of the thoraeie vertebrae 
on its route to the left subclavian vein in the neek. It is 
a thin, vein-like structure and ean easily be in]ured dur- 
ing posterior mediastinum operations. Lymph eseaping 
from a severed duct accumulates in the pleural eavity 
and results in a chylothorax, a eondition that requires 
attention. 
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FIGURE 12-5 


Transverse seetion of the thorax 


at the LeveL of T5. A. Soperior vena eava. 

B. Phrenie nerve. C. Azygos vein. D. PLenraL eav- 
ity. E. Right vagus nerve. E. Left vagus nerve. 

F. Esophagus. G. Sympathetie trunk. H. ObLique 
fissure. I. Thoraeie duct. J. Recurrent LaryngeaL 
nerve. K. Bifurcation of the traehea. L. Mediasti- 
naL pLeura. M. InternaL thoraeie vesseLs. N. Aorta 
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FIGURE 12-6 


The reLationship of the traehea, esophagus. 


and thoraeie aorta. 


Recurrent laryngeal nerve injury. The recurrent 
laryngeal nerve supplies all but one pair of intrinsie 
muscles in the larynx. Injury to this nerve ean result 
from any operation in the superior mediastinum or in 
the neek where the nerve courses ]ust lateral to the 
thyroid gland. Additionally, tumors of the esophagus 
or bronehi or even an aneurysm of the aorta ean in- 
terrupt this nerve. In]ury to one recurrent laryngeal 
nerve results in hoarseness of speeeh. 
eoaretation of the aorta. This eondition is a eongeni- 
tal narrowing of the aorta below the origin of the left 
subclavian artery. Because blood is somewhat im- 
peded in the deseending aorta, other vessels from the 
aorta beeome greatly enlarged (such as the intereostal 
arteries), and blood bypasses the eonstrietion. The di- 
lated intereostal arteries eharaeteristieally erode the 
lower borders of the ribs, thereby notehing the ribs. 
Patent ductus arteriosus. The ductus arteriosus is a 
fetal vessel that intereonneets the aorta and the pul- 
monary artery so that maternally oxygenated blood 
ean pass direetly into the aortie systemie circulation 
and bypass the lungs. Normally, 2 or 3 weeks after 
birth the ductus arteriosus eloses. If it does not elose, 
aortie blood will flow into the pulmonary artery and re- 
sult in pulmonary hypertension and hypertrophy of 
the right ventriele. 










































Anterior Abdominal WaU 



DISSEGTION 



Objeetives 


1 Learn the snrfaee landmarks and the anatomie 
regions of the abdomen. 

2 Disseet the snperfieial faseia and snperfieiaL vesseLs 
and nerves of the anterior abdominaL waLL 

3 Disseet the three fLat abdominaL waLL muscLes and 
their reLated vesseLs and nerves. 

4 Disseet the rectus abdominis muscLe and rectus sheath. 

5 Disseet the ingmnaL region in maLes and understand 
the importanee of the ingm'naL eanaL. 


6 Llnderstand indireet and direet inguinaL hernias. 

7 Disseet the scrotum, spermatie eord, and testes. 


8 Disseet the femaLe inguinaL eanaL and visuaLize the 
round Ligament of the uterus. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edition = Grant’s Page # 
Netter's Atlas, 4th Editìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


L Surface Anatomy of the Anterior 
Abdomlnal WaU 


Before disseeting the anterior abdominal wall, see 
some of its snrfaee featnres and the snbdivisions of the 
abdomen. 

A. Surface Landmarks. Visnalize or palpate the 
following anatomie featnres. 


The anterior abdominal wall overlies the viseera of the 
abdominal eavity. It extends from the xiphoid proeess 
to the pubic symphysis. Snperiorly, it is bonnded by 
the eostal margins of the rib eage. Inferiorly, it extends 
to the erests of the ilia and the ingninal ligaments 

(ATLAS PLATES 221, 223). 


► 

Grant’s 98,102, 
103,105 
Netter’s 249-252 
Rohen 209, 
211-213 


1. Linea alba. Median raphé between the xiphoid 
proeess and the symphysis pnbis (ATLAS 
PLATE 221). 

2. Linea semilnnaris. Longitndinal enrved lines 
that demareate the two lateral borders of the 
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rectus abdomìnìs muscle. Diffìcult to see in 
an obese eadaver, but when visible, they are 
eoneave medially and extend from the 9th 
eostal eartilage to the symphysis pubis. Note 
that the point where the linea semilnnaris 
erosses the right eostal margin is the external 
landmark of the gallbladder. 

3. Pubic erest. On a skeleton observe the ronnded 
pubic erest on the anterosnperior border of the 
pubis, just lateral to the symphysis pubis 
(ATLAS PLATES 324). Lateral to the pubic 
erest palpate the pubic tubercle where the me- 
dial end of the inguinal ligament attaehes 

(ATLAS PLATES 326,327). 


◄ 

Grant’s 98 
Netter’s 268 
Rohen 216 


(inferior to the eostal margins), the lumbar regions 
(between the eostal margins and iliae erests), and the 
ingninal regions (lateral to the hypogastrie region 
above the ingninal ligaments). 


► 

Rohen 217 


◄ 

Grant’s 108,199 
Netter’s 259 


The abdomen is also deseribed as being divided 
into quadrants. Visnalize a vertieal plane passing 
throngh the umbilicus between the xiphoid proeess 
and the symphysis pubis and a horizontal plane also 
passing throngh the umbilicus aeross the abdomen. 
This topographie snbdivision (often used by elini- 
eians) resnlts in upper right and left quadrants and 
lower right and left quadrants. 


4. lliae erests. The bony upper borders of the ilium 
that ean be felt on yonrself at the lateral limits of 
your waist (ATLAS PLATES 324, 325). On a 

skeleton, follow the erest anteriorly to the 
anterior snperior iliae spine, where the lateral 
end of the ingninal ligament attaehes (ATLAS 
PLATE 328 #328.1). On the snmmit of the iliae 
erest, 5 em posterior to the anterior snperior iliae 
spine, loeate the tnberele of the iliae erest. 


◄ 

Grant’s 194, 
200, 311 
Netter’s 248, 
488, 494 
Rohen 189, 
210, 439 


B. Anatomie Regions (Figure 13-1). The anterior 
abdominal wall ean be divided by two vertieal and 
two horizontal planes into nine regions. The two 
vertieal planes pass throngh the midpoints of the 
ingninal ligaments, and the two horizontal planes are 
the transpylorie and transtubercular planes. 

These four lines form a grid of nine regions on the 
anterior abdominal wall (Figure 13-1). From above 
downward, the nnpaired eentral regions are the epi- 
gastrie, the umbilical (eontaining the umbilicus), and 
the hypogastrie regions. The three paired regions 
from above downward are the hypoehondriae regions 


II. Skìn ineìsìons; Snperfieìal Faseìa; 
Cutaneous Vessels and Nerves 


The skin of the anterior abdominal wall is thin eompared 
to skin on the baek. Althongh snrgieal ineisions shonld 
follow lines of eleavage in the skin (Langer’s lines) to 
minimize sear tissne, ineisions made for anatomie 
disseetion need not eonform to eleavage lines. 

A. Abdomìnal Skin ineìsìons (Fignre 13-2). Plaee the 
eadaver in the snpine position (faee up) and note any 
evidenee of wounds or snrgieal sears visible on the 
abdominal snrfaee. 

Make a midline ineision throngh the skin only (not 
into the snperfieial faseia) from the xiphoid proeess to 
the symphysis pubis. Leave the umbihcus intaet by en- 
eirehng it with the ineision (Fignre 13-2, A to B). Make 
cuts in both ingninal regions (again only throngh the 
skin), from the symphysis pubis laterally along the in- 
gninal ligament to the anterior snperior iliae spine 
(Fignre 13-2, B to C). Continue these ineisions posteri- 
orly for 3 inehes along the ihae erest. If not already done. 


FIGURE 13-1 


Anatomie regions of the abdomen: 1 and 


3 = right and Left hypoehondriae regions; 4 and 6 = right and 
Left Lumbar regions; 7 and 9 = right and Left inguinaL regions; 
2 = epigastrie region; 5 = umbiLicaL region; 8 = hypogastrie 
region. 
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FIGURE 13-2 


AbdominaL skin indsions. These indsions 


are onLy skin-deep. 


make ineisions laterally from the xiphoid proeess to the 
midaxillary hnes on both sides (Figure 13-2, A to D). 

Refleet the skin flaps laterally without cutting into 
the snperfieial faseia. You are disseeting in the 
eorreet plane if you ean see the dermal papillae on the 
inner snrfaee of the skin flaps. 


B. Superficial Faseia (Figure 13-3). The snperfieial 
faseia over the anterior abdominal wall is different 
from other regions in that it ean be disseeted as two 
layers below the umbilicus but only as a single layer 
above. It eontains a variable amonnt of fat and fi- 
brous tissue, which eombine in one layer above the 
umbilicus. Below the umbilicus, the superficial layer 
of superficial faseia is a layer of fat and is known as 
Gamper’s faseìa (Figure 13-3A). LJnderlying this 
fatty layer is the deep layer of snperfieial faseia, 
ealled Searpa’s faseìa, which is more membranons 
and eontains many elastie fibers (Figure 13-3A). 
Separation of the two faseial layers is possible only 
in the region between the pubis and the umbilicus. 


► 

Grant’s 106, 
110,111 
Netter’s 249, 256, 

378, 403 


► 

Netter’s 249, 
259, 361 
Rohen 212 


With the skin refieeted, make a transverse ineision 
midway between the umbilicus and the symphysis 
pubis from a point 3 em above the anterior snperior 
iliae spine to the linea alba. Cut through both layers 
of superficial faseia to the fibers of the external 
oblique muscle and its glistening aponenrosis medi- 
ally. Separate Searpa’s faseia from this aponenrosis 
and mannally extend the separation inferiorly to the 
ingninal ligament. Observe the following: 

1. How Searpa’s faseia fuses with the faseìa lata 
(deep faseia) of the thigh (Figure 13-3C). 

2. That you ean insert your finger inferiorly into 
the serotnm along the path of the spermatie 
eord but not laterally into the thigh. 

3. That just above the symphysis pubis, you are 
unable to pass your finger aeross the midline 
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FIGURE 13-3 


Diagram of superfi- 


eiaL faseia over anterior abdominaL 
waLL. A. LongitudinaL seetion near 
the midLine over the penis. B. See- 
tion made more LateraLLy over the 
scrotum. C. Seetion more LateraLLy 
over the faseia Lata of the thigh. 
(Redrawn after HoLLinshead WH. 
Anatomy for Surgeons. 2nd Ed. 

New York: Hoeber-Harper, 3 voLs., 
1968.) 
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because of the attaehment of the fnndiform 
lìgament of the penis or elitoris (ATLAS 

PLATE 223 #223.1). 

4. That the aponeurosis of the external oblique 
muscle folds internally to form the ìngnìnal 
lìgament. 


Searpa’s faseia eontinnes into the serotal sae, where 
it beeomes the dartos layer (Fignre 13-3B), and 
fnrther into the perinenm, where it is ealled Golles’ 
faseia. If a rupture of the penile nrethra occurs, 
extravasated urine will eseape into the perinenm and 
serotnm and spread deep to Golles’ faseia and the 
dartos layer. It then eontinnes upward on the anterior 
abdominal wall deep to Searpa’s faseia. Urine will not 
spread into the thighs beeanse Searpa’s faseia 
terminates where it attaehes to the faseia lata inferiorly 

(Fignre 13-3C). 

e. Snperfieial Vessels and Nerves (ATLAS PLATE 
220). The cutaneous nerves are aeeompanied by 
snperfieial arteries and veins over the anterior 
abdominal wall. As in the thoraeie wall, lateral 
entaneons branehes of the segmental nerves 
(T7-T12 and Ll) pieree the soft tissnes and emerge 
along the midaxillary line, and anterior entaneons 
branehes beeome snperfieial just lateral to the linea 

alba (ATLAS PLATE 220). 


► 

Grant’s 102 
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◄ 
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Grant’slOO, 102 
Netter’s 257 
Rohen 209 


► 

Grant’s 20,102 
Netter’s 257, 258 
Rohen 209, 214 


In addition to the vessels that aeeompany the 
segmental nerves, the anterior abdominal wall reeeives 
blood from the more deeply eonrsing snperior and 
inferior epigastrie arteries and other arteries in the 
snperfieial ingninal region derived from the femoral 
artery (ATLAS PLATES 13, 220). Drainage is by 

segmental veins and by an anastomosing network of 
vessels around the umbilicus. Inferior to the umbilicus, 
veins drain into the saphenons and femoral veins, and 
snperior to the umbilicus, venous blood drains into the 

thoraeoepigastrie and axillary veins. 


1. Snperfieial Vessels. In the ingninal region, 
disseet the snperfieial faseia. Then, find the 
snperfieial circumflex iliae and superficial 
epigastrie arteries, which often arise from a 
eommon braneh of the femoral artery, and the 
external pndendal artery, which arises alone 

(ATLAS PLATES 13, 416). 

a. Disseet the snperfieial circumfiex iliae 
artery as it eonrses laterally from the 
femoral artery 1 em below the ingninal 
ligament upward toward the anterior snperior 

iliae spine (ATLAS PLATE 416). 


b. Find the superficial epigastrie artery, 

which aseends over the ingninal ligament in 
an oblique course toward the umbilicus 

(ATLAS PLATES 13,220). 

e. Loeate the external pndendal artery (from 
the medial side of the femoral artery) 
coursing snperiorly and medially above the 
symphysis pubis to supply the superficial 
inguinal region and lateral aspeet of the 

serotnm (ATLAS PLATES 232, 236). 

2. Cutaneous Nerves. Disseet one or more 
anterior and lateral cutaneous branehes of 
the lower thoraeie nerves (T7-T12) and the 
iliohypogastrie and ilioinguinal branehes of 
the first lumbar nerve (ATLAS PLATES 220, 
236). 

a. Anterior Cutaneous Nerves (Figure 13-4). 

Probe the snperfieial faseia 2 to 3 em lateral 
to the linea alba and find anterior cutaneous 
branehes of the thoraeie nerves piereing the 
sheath of the rectus abdominis (ATLAS 
PLATE 13). Find the TIO braneh just near 



FIGURE 13-4 


Cutaneous nerves and dermatomes of the 


anterior body waLL. (Redrawn after Thorek P. Anatomy in 
Surgery. 2nd Ed. PhiLadeLphia: J.B. Lippineott, 1962.) 
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the umbilicus, the T7 nerve adjaeent to the 
xiphoidprocess, andT12, approximately 3 em 
below the umbilicus. 

b. Lateral Cutaneous Nerves (Figure 13-4). 

Disseet in the midaxillary line to find these 
nerves (T7-T12). Identify the more su- 
perior ones (T7-T9) emerging from the 
interdigitations of the serratns anterior 
and external oblique muscles (ATLAS 

PLATES 13, 220). 

e. lliohypogastrie Nerve. Disseet the super- 
fieial faseia 4 em above the pubic erest and 
identify the iliohypogastrie nerve (Ll) 
(ATLAS PLATES 220, 232). Note that it 

eonrses between the transversns and inter- 
nal oblique muscles (supplying both) and 
then perforates the aponenrosis of the 
external oblique to beeome sensory above 
the pubis. 

d. Ilioingninal Nerve. Identify the snperfieial 
ingninal ring, which is a triangnlar opening 
in the aponenrosis of the external oblique, 
superior and lateral to the pubic erest. Find 
the spermatie eord and on its snrfaee the 
ilioingninal nerve (also Ll) traversing the su- 
perfieial inguinal ring (ATLAS PLATES 
220, 223, 232, 236). It snpplies the upper 
medial thigh and the upper part of the 
scrotum or labium majus. 

Refleet the superficial faseia from the an- 
terior abdominal wall to study the muscles. 
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III. Flat Muscles and Nerves 

of the Anteríor Abdomìnal Wall 


The anterior abdominal wall eontains three mnsele 
layers. These enelose the abdominal eavity and (a) the 
direetion of their fibers differ; (b) they eonsist of 
mnsele fibers laterally but form aponeuroses medially; 
and (e) the aponenroses of the three mnseles fuse to 
form the rectus sheath, which eneloses the longitndi- 
nally oriented rectus abdomìnìs muscle. This mnsele 
extends from the pubis to the thoraeie eartilages on 
eaeh side of the linea alba (ATLAS PLATES 225, 
227). 

The three flat abdominal wall mnseles streteh 
broadly from the fianks (or Inmbar region) toward the 
midline. From snperfieial to deep, they are the external 
oblique, internal oblique, and transversns ahdominis 
mnseles. Between the latter two mnseles is the 
neurovascular plane eontaining the lower six thoraeie 
and first Inmbar nerves along with their aeeompanying 
blood vessels. 


► 

Grant’s 106,110, 

372, 373 
Netter’s 259 
Rohen 211, 
217, 220 
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Netter’s 249, 252 
Rohen 205, 
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A. External Oblique Mnsele (Fignre 13-5). The 

external oblique muscle arises by fieshy slips from 
the outer surface of the lower eight ribs, and its 
fibers eonrse inferomedially in the same direetion 
as pntting one’s hands in his or her side poekets 
(ATLAS PLATE 221). Its upper four slips of origin 
interdigitate with the serratns anterior mnsele and 
its lower four with the latissimus dorsi. The most in- 
ferior fibers insert onto the iliae erest. Those from 
ribs 5 throngh 10 form a strong aponenrosis, which 
eonrses anterior to the reetns abdominis mnsele, in- 
terseeting with fibers from the other side aeross the 

linea alba (ATLAS PLATE 223). 


B. Internal Oblique Muscle (Figure 13-6). The 

intemal oblique arises from the lateral two-thirds of 
the inguinal ligament, the iliae erest, and the thora- 
eolnmbar faseia. Its fibers eonrse snperiomedially at 
right angles to those of the extemal oblique and then 
form an aponenrosis just lateral to the rectus 
abdominis and join the linea alba in the midline 

(ATLAS PLATES 224-226). 


e. Transverse Abdominis Mnsele. The innermost 
muscular layer is the transversus abdominis mnsele, 
and its fibers eonrse transversely aeross the ab- 
domen also ending in an aponenrosis (ATLAS 
PLATE 227). It arises from the lower margin of the 
rib eage, the Inmbar faseia, iliae erest, and lateral 
third of the ingninal ligament. Most of its aponenro- 
sis passes behind the reetns abdominis mnsele and 
terminates in the linea alba (ATLAS PLATE 222). 
The lower aponenrotie fibers curve inferiorly and 
j oin with others from the internal oblique to form the 
falx ìnguìnalìs (eonjoint tendon). This attaehes to 
the pubic erest behind the snperfieial ingninal ring, 
and it strengthens a potentially weak part of the in- 
gninal region (ATLAS PLATES 222,225). 


Having identified the snperfieial ingninal ring as a 
triangnlar opening in the external oblique aponeuro- 
sis, observe that its margins are the medìal crus and 
lateral crus. These are strengthened by enrved in- 
tercrural fibers that eonrse aronnd the lateral border 
of the ring (ATLAS PLATE 223). Before refieeting 
the extemal oblique muscle, it is important to deter- 
mine its thiekness. 

Use seissors and foreeps to separate the fibers of 
the external oblique along their direetional line for 
5 em below the 9th rib (Figure 13-5, point A). Iden- 
tify the fibers of the nnderlying internal oblique 
coursing in the opposite direetion. Being eertain of 
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FIGURE 13-5 


Ineision Lines for externaL obLique muscLe 


(Left LateraL view). 


External 

oblique 

nnuscle 



lliae erest 


Anterior superior 
iliae spine 


the eorreet plane, lengthen the seissors cut to the iliae 
erest (Figure 13-5, poìnt C). Use your fingers to sep- 
arate the two planes of mnsele fnrther. 

Sever the external oblique muscle superiorly and 
medially to its attaehment to the 5th rib (Figure 
13-5, A to B). Extend the ineision from point C 
anteriorly along the iliae erest to the anterior snperior 
iliae spine (Fignre 13-5, C to D). Refieet the external 
oblique flap medially to the lateral border of the 
rectus abdominis to expose the internal oblique 

muscle (ATLAS PLATE 225). 

eiean the internal oblique and find the iliohy- 
pogastrie and ilioinguinal branehes of the L1 nerve ap- 
proximately 3 to 5 em medial to the anterior snperior 
iliae spine (ATLAS PLATES 13, 220). Separate the 
fibers of the intemal oblique for a short distanee in a 
line approximately 2 em below the eostal margin. De- 
termine the plane between the intemal oblique and the 
nnderlying transversns abdominis (Fignre 13-6). 


Use your index finger to separate the two muscular 
planes but do not destroy the nerves and vessels that 
eonrse between them. Lift the intemal oblique and cut 
its attaehment along the eostal margin (Fignre 13-6, 
A to B), then cut vertieally from the llth or 12th rib 
to the iliae erest (Fignre 13-6, B to C). Sever the in- 
temal oblique attaehment along the iliae erest to the 
anterior snperior iliae spine and eontinne the cut along 
the ingninal ligament (Fignre 13-6, C to D) . 

Lift the internal oblique and refleet it medially to 
the reetns sheath. In the ingninal region, identify the 
falx ingninalis (eonjoint tendon), if present. This 
stmetnre is a fused portion of the aponenroses of the 
internns and transversns and inserts into the pubic 
erest and peetineal line. It forms the important 
posterior wall of the medial third of the ingninal 

eanal (ATLAS PLATES 222,225). 

On male eadavers, identify the eremaster mnsele 
as it extends from the lower border of the internal 
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FIGURE 13-6 


Indsion Lines for internaL obLique muscLe 


(Left LateraL view). 


oblique. Note that its fìbers are arranged in loops on 
the surface of the spermatie eord (ATLAS PLATE 
237). Find the delieate genital braneh of the 
genitofemoral nerve (Ll, L2) that snpplies the 
eremaster mnsele from its deep snrfaee. 


In life, the eremaster mnsele eontraets reflexly on 
stimnlation of the skin on the upper medial thigh. This 
initiates the eremasterie refle^, which resnlts in an 
elevation of the testis. 


◄ 
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D. Nerves of the Anterior Ahdominal Wall (ATLAS 
PLATE 220). These nerves are the lateral and 
anterior branehes of the lower six thoraeie and Ist 
Inmbar spinal nerves. 

Identify the segmental nerves by using TIO as a 
referenee beeanse it snpplies the region aronnd the 
umbilicus. Find the T12 (snbeostal) nerve below 
the 12th rib and again the iliohypogastrie and 
ilioingninal branehes of the L1 nerve. 


Identify the aseending braneh of the deep iliae 
circumflex artery eonrsing vertieally along the 
transversns mnsele (ATLAS PLATE 231). It 
branehes from the external iliae artery and 
anastomoses with Inmbar and inferior epigastrie 
arteries. 


◄ 

Grant’s 109,112, 
372, 373 
Netter’s 254 
Rohen 216, 
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IV. Rectus Abdomlnis Muscle 

and Sheath; Epìgastríe Anastomosls 


The rectus ahdominis mnseles are long and flat 
(Fignres 13-7 and 13-8), and they are separated in the 
midline by the linea alba. Eaeh extends upward from 
the pubic erest to the 5th, 6th, and 7th eostal eartilages 
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FIGURE 13-7 
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on the anterior snrfaee of the rib eage (ATLAS 
PLATES 225-227). Its fibers are erossed by three or 
fonr tendìnous interseetions, which strengthen the 

mnsele (ATLAS PLATES 226, 227). 

On eaeh side, the reetns abdominis is enelosed within 
a sheath formed by the aponenroses of the flat abdominal 
mnseles (Fignre 13-8). At the lateral border of the reetns 
mnsele, the aponenrosis of the intemal oblique splits into 
two laminae (ATLAS PLATE 230 #230.1). One lamina 
courses posterior to the rectus muscle, blends with the 
aponenrosis of the transversns, and forms the posterior 
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layer of the rectus sheath (ATLAS PLATES 222,227). 

The other lamina eonrses anterior to the reetns and blends 
with the aponenrosis of the extemal oblique to form the 
anterior layer of the rectus sheath (Figure 13-8). 

Midway between the umbilicus and the symphysis 
pubis, the posterior layer of the sheath terminates 

(ATLAS PLATES 222, 227). Below this site, the 

aponenroses of all three mnseles eonrse in front of the 
reetns abdominis mnsele. The enrved arcuate line 
marks the inferior margin of the posterior reetns sheath 
(ATLAS PLATE 227). Below the arenate line, the reetns 
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abdominis laeks a posterior sheath and rests direetly on 
the faseia transversalis (ATLAS PLATE 230 #230.2). 


Open the reetns sheaths of both mnseles. Make 
longitndinal ineisions in the sheaths from a point 
2 em lateral to the linea alba just below the xiphoid 
proeess to a site 1 em lateral to the linea alba at the 
symphysis pubis (ATLAS PLATE 225). Cut any 
adhesions from the tendinons interseetions that 
attaeh to the anterior layer of the sheath. Identify the 
thoraeie nerves that penetrate the sheath laterally to 
supply the muscle with TIO at the level of the 
umbilicus. 

Cut the rectus abdominis transversely near its 
middle. Refleet its lower half and identify the 
curved arcuate line and the inferior epigastrie 
artery that enters the rectus sheath at this line 
(ATLAS PLATE 231). Refleet the upper half of the 
rectus abdominis and find the snperior epigastrie 
artery. Note that the two epigastrie vessels perfo- 
rate the muscle and anastomose (Fignre 13-7, 

ATLAS PLATES 147, 231). 


Anastomosis of the epigastrie veins provides a route 
for the return of venous blood to the heart in patients 
with an obstrnetion of the inferior vena eava. The epi- 
gastrie arterial anastomosis allows a eollateral route for 
arterial blood to fiow downward in instanees of aortie 
obstmetion as occurs in eongenital malformations such 
as eoaretation of the aorta. 


V. Inguìnal Regìon 


The ingninal region is important beeanse it eontains 
the ingninal eanal that transmits the spermatie eord in 

males (ATLAS PLATES 236, 237). The ingninal 

eanal also exists in women, but it eontains the round 
ligament of the uterus, a structure of little importanee 
(ATLAS PLATE 232). Beeanse the eanal passes 
throngh the fiat mnseles of the abdomen, its loeation 
weakens the lower medial part of the anterior abdom- 
inal wall and makes it snbjeet to hernias. During 
development, the male ingninal eanals form as path- 
ways for the testes in their deseent to the serotal sae 
(ATLAS PLATE 240 #240.2). The ovaries also 
deseend in females but only to the brim of the pelvis, 
but the round ligaments of the uterus course through 
the inguinal eanals to terminate in the labia majora. 

The ingninal eanal eommenees at the deep (abdom- 
inal) ìnguìnal ring. This is an opening in the transver- 
salis faseia near the midpoint of the ingninal ligament 
under eover of the internal and external oblique muscles 
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(ATLAS PLATE 222). The deep ring lies just lateral to 
the inferior epigastrie artery and vein (ATLAS PLATE 
222). From this site, the ingninal eanal extends in an 
oblique inferomedial direetion for 5 em (or less) to the 

superficial ìnguìnal ring (Fignres 13-9 and 13-10), 

already identified in the aponenrosis of the external 

oblique (ATLAS PLATES 221, 223). 

The inguinal eanal is bonnded anteriorly by skin, 
snperfieial faseia, and the aponenrosis of the external 

oblique (ATLAS PLATES 221,223 #223.2). Addition- 

ally, the lateral part of the eanal is eovered anteriorly by 
the internal oblique muscle (ATLAS PLATES 224, 
225). Posteriorly, the wall of the inguinal eanal is 
formed by the transversalis faseia throughout and 
more medially by the ingninal falx (eonjoint tendon) as 
well as the reflex ingninal ligament (Fignre 13-9, 
ATLAS PLATE 225). Snperiorly, the ingninal eanal is 
bound by the arehing fibers of the internal oblique and 
transversns mnseles, while inferiorly is found the 
transversalis faseia along its attaehment to the ingninal 
ligament and, more medially, the laennar ligament 
(Fignre 13-9). This latter ligament is a ereseent-shaped 
extension of the ingninal ligament that eonrses baek- 
ward and slightly upward along the peetineal line of the 
pubis (ATLAS PLATE 223 #223.2). The continuation 
of the laennar ligament along the peetineal line is 
ealled the peetineal ligament of Gooper (Fignre 13-9, 
ATLAS PLATES 315, 326 #326.2). 

The inferior epigastrie vessels form the lateral 
border of the important ingninal (Hesselbaeh’s) 
triangle. The inferior border of this triangle is the 
ingninal ligament, and medially the triangle is 
bonnded by the lateral border of the reetns 
abdominis mnsele. The triangle is elinieally signifi- 
eant beeanse it helps define the nature of inguinal 
hernias. An indireet hernia usually results from a 
eongenital eondition in which there is a retention of 
the peritoneal lining, ealled the proeessns vaginalis. 
This led from the abdomen to the serotnm along which 
the testis deseended during development. Usually, this 
pathway beeomes obliterated because the peritoneum 
of the processus vaginalis normally fuses, except for 
that part immediately around the testis, ealled the 

tnniea vaginalis (ATLAS PLATE 240 #240.2). 

When fusion does not occur, an indireet eongenital 
ingninal hernia may result, in which a loop of bowel 
(surrounded by a peritoneal sae) enters the ingninal 
eanal at the abdominal ingninal ring and moves 
throngh the ingninal eanal to the serotnm. Such a 
hernia eommenees lateral to the inferior epigastrie 
artery and, therefore, lateral to the ingninal triangle. 

In eontrast, direet ingninal hernias result from a 
weakening in the anterior abdominal wall of the 
ingninal region, frequently of the eonjoint tendon. 
These hernias are acquired and not eongenital. A loop 
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of bowel surrounded by a peritoneal sae pnshes throngh 
the weakened site in the abdominal wall eansing an 
enlargement of the snperfieial ingninal ring. The 
herniation ean then eontinne into the serotnm. Direet 
hernias occur medial to the inferior epigastrie artery 
and, therefore, lie within the ingninal triangle. 

Disseetion of the ingninal region shonld be done 
in both male and female eadavers. Regardless of 
which sex you are disseeting, you should study the 
inguinal region in a eadaver of the opposite sex. 


Pull baek the intemal oblique muscle and identify 
the transversns mnsele and the layer of transversalis 
faseia deep to the transversns (ATLAS PLATES 227, 
228, 230). Find the deep ingninal ring and traee the 
spermatie eord laterally until it disappears into the ab- 
dominal eavity. Plaee your index finger within the deep 
ingninal ring and palpate on the inner snrfaee of its me- 
dial margin for the inferior epigastrie vessels. The 
ductus deferens eonrses aronnd these vessels on its way 
to the posterior wall of the bladder (ATLAS PLATES 
235, 317). 


The male ingninal eanal transmits the spermatie 
eord (Fignre 13-10) between the serotnm and the 
abdomen (ATLAS PLATE 237). The spermatie eord 
eonsists of the ductus (vas) deferens, the arteries, veins 
and lymphaties of the testis, and the faseial eovering 
over these structures (ATLAS PLATES 236, 237). The 
female inguinal eanal eontains the round ligament of 
the uterus, which extends from the pelvis to the labinm 
majus (ATLAS PLATE 232). The disseetion proee- 
dures of the inguinal eanal in the two sexes are some- 
what eomparable. 


Replaee the abdominal mnseles to their original 
positions and find the snperfieial ingninal ring. Using 
seissors, cut the aponeurosis of the external oblique 
muscle from the lateral end of the snperfieial ingninal 
ring to the anterior snperior iliae spine. Separate the 
two flaps of the aponenrosis and palpate the attaehed 
inferior flap from the anterior snperior iliae spine to 
the pubic tubercle. This attaehed portion of the exter- 
nal oblique aponeurosis eomprises the ìnguìnal liga- 
ment (Fignre 13-9). 


► 

Grant’s 112, 
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Netter’s 361, 
387, 391 
Rohen 218, 343 


In male eadavers, examine the inferior border of 
the internal oblique muscle and observe how the 
looping fibers of the eremaster mnsele unite with 
areolar eonneetive tissne to form the eremasterie 
faseia aronnd the spermatie eord (ATLAS 
PLATES 236, 237, 238 #238.3). Elevate the sper- 

matie eord and identify the eonjoint tendon helping 
to form the posterior wall of the medial part of the 
ingninal eanal. Behind the spermatie eord identify, 
if present, the refleeted inguinal ligament (Fignre 

13-9). 


The refieeted ingninal ligament eonsists of fibers of 
the external oblique aponeurosis from the opposite side 
that decussate aeross the midline to terminate on the 
pubic tubercle (ATLAS PLATE 225). When present, 
these fibers also unite with the eonjoint tendon and help 
strengthen the posterior wall of the ingninal eanal. 


◄ 

Grant’s 102,103, 
108,109,112,113 
Netter’s 249-251, 
259, 260, 262 
Rohen 217, 219 

► 

Grant’s 112, 
116,117 
Netter’s 251, 
259, 401 
Rohen 217, 218, 

340, 341 


VI. Scrotum; Spermatìe Cord; Testis 

(Atlas Plates 236-240) 

The serotnm is a pouch eomposed of skin and snperfi- 
eial faseia that is divided into two eompartments by a 
midline septnm. Eaeh eompartment eontains a testis, 
an epididymis, and the lower part of the spermatie eord 
and its eoverings. The skin and subcutaneous tissue, 
ealled the dartos, is fat-free and eontains smooth mus- 
ele fibers, which normally lend a ereased or rugous 
eharaeter to the skin (ATLAS PLATE 237). Beneath 
the skin and dartos is a deeper layer of snperfieial fas- 
eia, ealled Golles’ faseìa, which is continuous with 
Searpa’s faseia over the anterior abdominal wall. Deep 
to Golles’ faseia the serotal wall eontains three faseial 
layers, the external spermatie faseìa, the eremasterie 
faseia, and the internal spermatie faseia. These sur- 
round the spermatie eord and are continuous with sim- 
ilar layers over the testis (ATLAS PLATES 237-239). 

The testis is surrounded by the loose areolar exter- 
nal spermatie faseia, derived from the external oblique 
aponeurosis; the eremasterie faseia, eontaining fibers 
of the eremaster mnsele; and the internal spermatie fas- 
eia, which eomes from the transversalis faseia (ATLAS 
PLATE 237). Under normal eirenmstanees, the sper- 
matie eord eontains only a delieate threadlike remnant 
of the peritonenm beeanse the proeessns vaginalis 
fuses after testicular deseent; however, the testis retains 
its peritoneal eovering, ealled tnniea vaginalis. Under 
its faseial eoverings, the spermatie eord eontains the 
following: 

1. the dnetns (vas) deferens, a duct continuous from 

the epididymis (ATLAS PLATES 235, 237, 239 
#239.1). 

2. the artery of the dnetns deferens, usually a 
braneh from the snperior vesienlar artery 

(ATLAS PLATE 239 #239.1). 

3. the testienlar artery that branehes from the 
abdominal aorta (ATLAS PLATES 237, 239 
#239.2). 
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4. the eremasterie artery, from the inferior 
epigastrie artery. 

5. the pampiniform plexus of veins that snrronnds 
the dnetns deferens and testienlar artery and 
beeomes the testienlar vein (ATLAS PLATES 
237,239 #239.2). 

6. aseending lymphatie vessels from the testis that 
eonvey lymph upward in the inguinal eanal to pre- 
aortie lymph nodes. 

7. antonomie nerve fibers: sympathetie fibers to the 
testienlar artery and both sympathetie and 
parasympathetie fibers to the ductus deferens. 

The testis is an oval organ 4 em long and 2.5 em 
wide (ATLAS PLATES 237-239). It is eomposed of 

many delieate seminiferons tnbnles that anastomose 
into a network ealled the rete testis. From the rete testis 
emerge 15 to 20 efferent dnetnles that initially are 
quite straight but beeome eoiled to form the proximal 

epididymis (ATLAS PLATE 239 #239.1). 


Observe that the skin of the serotnm often shows 
folds, or rugae. Make an ineision from the snperfi- 
eial ingninal ring midway down the anterolateral 
aspeet of the serotnm (ATLAS PLATE 237). Re- 
fleet the cut edge of the serotal sae and disseet some 
of the skin away from the nnderlying dartos layer. 
On the deep snrfaee of the dartos, note the loose 
areolar external spermatie faseia. Identify the un- 
derlying eremasterie mnsele (faseia) along the 
spermatie eord. Free the spermatie eord and testis 
from the serotal sae and cut the lowest attaehment 
of the testis to the serotnm, the gnbernaenlnm 
testis. 


Disseet a part of the spermatie eord and free 
several eentimeters of the ductus deferens. Observe 
the delieate artery to tbe dnetns deferens that 
eonrses along the duct as far as the testis. Identify 
the larger testienlar artery, which is surrounded by 
the tortuous pampiniform plexus of veins (ATLAS 
PLATE 239 #239.2). The spermatie eord also 
eontains antonomie nerve fibers and lymphaties. 

Disseet the testis by making a longitndinal slit 
throngh its peritoneal eovering, the tunica vagi- 

nalis testis (ATLAS PLATES 237, 238). See that 

it refleets on itself so that both parietal and vis- 
eeral layers aronnd the testis enelose a sae between 
them. Laterally, identify a semilnnar, longitndinally 
oriented reeess, ealled the sinus of tbe epididymis, 
separating the body of the epididymis from the 

testis (ATLAS PLATE 238 #238.3). Disseet the 

peritoneal fold that attaehes the sinus and loeate 


► 

Grant’sHO, 111 
Rohen 210, 220, 

351,362 

◄ 

Grant’s112, 
115-117 
Netter’s 361, 

387, 390 
Rohen 337, 339, 
340, 343 


several delieate efferent ductules that intereonneet 
the upper pole of the testis and the bead of tbe epi- 
didymis. 

Traee the ductus deferens down to the tail of tbe 
epididymis and observe how the epididymis 
beeomes tortuous and eonvolnted (ATLAS PLATE 
239 #239.1). Cut through the fibrous capsule of the 
testis (the tunica albnginea) longitudinally along its 
medial border (ATLAS PLATE 238 #238.2). 
Continue the ineision throngh the organ and fold 
open the two halves. Tease apart a few minnte 
seminiferons tubules of which there are thought to be 
about 500 in eaeh testis. 


VII. Female Inguìnal Canal, Round 

Llgament of the Uterus, 
and the Labìa Majora 
(Atlas Plates 232, 233) 

The anatomy of the ingninal eanal and its eoverings in 
females is essentially the same as in males, but it is 
smaller in diameter. It transmits the round lìgament of 
tbe uterus, a narrow flat band that reeeives similar 
faseial eoverings found aronnd the spermatie eord. 
These layers are more delieate than in the male and are 
diffienlt to disseet. 

The round ligament beeomes fibrons strands that 
blend with the subcutaneous areolar tissue of the labia 
majora (ATLAS PLATE 232). The labia majora are 
longitudinally oriented cutaneous folds that eontain 
subcutaneous eonneetive tissne, a venons plexus, and a 
small quantity of smooth mnsele. They are the homol- 
ogous female structures to the two halves of the sero- 
tum in males. 


Disseet the anterior and posterior walls of the 
female ingninal eanal as deseribed above for the male. 
Find the round ligament of the uterus and the 
ilioingninal nerve and traee them throngh the 
snperfieial ingninal ring into the labinm majus 

(ATLAS PLATE 232). 


A persistent proeessns vaginalis in women ean 
give rise to a eongenital indireet ingninal hernia sim- 
ilar to that seen in men. This oeenrs much less fre- 
quently than in males, but it ean resnlt in a loop of 
bowel surrounded by a peritoneal hernial sae going 
throngh the snperfieial ingninal ring and reaehing the 
labia. 
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eiinieal Relevanee 


Surgical ineisions. A long vertieal ineision in the mid- 
line from the xiphoid proeess to the symphysis pubis 
allovvs laparotomy of the abdominal eavity. Other 
smaller ineisions generally follovv the eleavage 
(Langer’s) lines. Abdominal muscles are often split in 
the direetion of their fibers, such as are currently pop- 
ular to approaeh the appendix. Horizontal suprapubic 
ineisions are used to approaeh pelvie organs or for ee- 
sarean seetions. Endoseopie surgery novv is minimally 
invasive and has replaeed some former ineisions. 
Epigastrie anastomosis. This is the anastomosis be- 
tvveen the superior and inferior epigastrie vessel vvithin 
the sheath of the rectus abdominis muscle. The veins 
in this anastomosis form a eollateral ehannel betvveen 
the inferior and superior venae eavae. The anastomo- 
sis of the arteries provides an intereonneetion be- 
tvveen the femoral artery and the subclavian artery. 
indireet inguinal hernias. These occur much more 
eommonly in men than in vvomen. This hernia results 
vvhen a patent processus vaginalis remains from the 
formation of the inguinal eanal and some protruding 


parietal peritoneum (and possibly a loop of bovvel) en- 
ters the inguinal eanal by passing through the ab- 
dominal inguinal ring. If the processus vaginalis is 
eomplete, the hernia ean extend all the vvay to the 
scrotum.These hernias are normally eongenital. 
Direet inguinal hernias. These hernias are acquired 
after birth and result from a vveakness in the anterior 
abdominal vvall vvithin the inguinal triangle. A peri- 
toneal sae and transversalis faseia pass into the in- 
guinal eanal, medial to the inferior epigastrie vessels, 
and they traverse the inguinal eanal, perhaps as far as 
the superficial inguinal ring. 

Femoral hernias course through the femoral eanal 
into the upper medial thigh and frequently occur in 
vvomen vvho have just given birth. LJmbilieal her- 
nias, eommon in nevvborn babies, result from the 
ineomplete closure of the umbilicus. Spigelian her- 
nias are hernias on the deep surface of the rectus 
abdominus muscle that enter the rectus sheath at 
the arcuate line and pass upvvard posterior to the 
muscle. Paraumbilical hernias are bulges around 
the umbilicus. 




DISSEGTION 



Objeetives 


1 Expose the eontents of the abdominal eavity. 

2 Study the inner surface of the anterior abdominal 
vvall and disseet the faleiform and round ligaments 
of the liver. 

3 Study the peritoneal refleetions and relationships of 
the abdominal viseera in their normal positions. 


4 Visualize the mesenteries and understand the 
formation of their roots. 

5 Envision the greater and lesser peritoneal saes and 
find their communication at the omental (epiploie) 
foramen. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, I2th Edìtìon = Grant’s Page # 
Netteris Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


1. Exposure of Abdominal Cavity; Inner 
Surface of Abdomìnal Wall; Faleìform 
and Round Lìgaments 

The anterior abdominal wall eneloses the viseera of the 
abdomen. These inelnde the stomaeh; small and large 
intestines; liver, gallbladder, and panereas and their 
dnet systems; spleen; kidneys and snprarenal glands; 
aorta and its branehes; inferior vena eava and portal 
vein and their tribntaries; eysterna ehyli and its related 
lymphatie ehannels; and the viseeral nerves and anto- 
nomie ganglia. 

A. ineìsìons Throngh the Anterior Abdomìnal Wall. 

To open the abdominal eavity, it is neeessary to cut 


through the posterior layer of the rectus sheath, the 
transverse abdominis mnsele, transversalis faseia, and 
peritonenm. 

Using seissors: 

1. Make two parallel vertieal ineisions, eaeh 
1 em lateral to the midline, from the umbilicus 
to the xiphoid proeess (Fignre 14-1, A to B 
and A' to B'). These will cut through the pos- 
terior layer of the rectus sheath, the transver- 
salis faseia, and the peritonenm. 

2. Make inferolateral ineisions on eaeh side from 
the umbilicus to the anterior snperior iliae 

spine (Fignre 14-1, A to D and A' to C). 

3. intereonneet these two ineisions aeross the 
midline just below the umbilicus (Fignre 14-1, 
A to A'). 

4. Make lateral ineisions on both sides throngh 
the transversns abdominis (and other) mnseles 
along the eostal margins from the xiphoid 
proeess to the midaxillary line (Fignre 14-1, 
B to E and B' to F). 
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► 

Grant’s119 
Netter’s 253 
Rohen 219, 
293, 338 


5. Refleet the three flaps (Figure 14-1) and lift the 
eentral 2-em vertieal strip noting that it is 
attaehed on its deep snrfaee to the faleiform 

ligament (ATLAS PLATES 250,258 #258.1). 


► 

Grant’s 119,146, 

148,152 
Netter’s 253, 269, 

275, 287 
Rohen 268, 
295,312 


B. Inner Surface of Anterior Abdominal Wall. 

The inner snrfaee of the anterior abdominal wall 
(Fignre 14-1) is eovered by a glistening layer of 
parietal peritonenm. 


Refleet the lower flap (Fignre 14-1) and note that 
three longitndinal ridges deseend from the nmbili- 
cus toward the pelvis: one in the midline, ealled the 
median nmbilieal fold, and one at an angle on eaeh 
side ealled the medial nmbilieal folds (ATLAS 
PLATES 250, 278). Probe through the peritoneal 
eoverings of these folds and find a fibrons eord in 
eaeh. These are remnants of structures that were 
functional in fetal life. 


► 

Grant’s 119,146, 

148,152 
Netter’s 229, 
253, 287 
Rohen 298, 
306, 312 

◄ 

Grant’s 116, 

119, 233 
Netter’s 252, 

253, 274 
Rohen 219, 

293, 338 


The median nmbilieal fold (Fignre 14-2) eonsists 
of the fibrons urachus and an overlying layer of 
parietal peritonenm. Coursing from the apex of the 
bladder to the umbilicus (ATLAS PLATE 342), the 


urachus is a duct between the nrinary bladder and the 
allantois dnring fetal life. The medial nmbilieal folds 
are fibrons remnants of the two umbilical arteries, 
and they are also eovered by peritoneal refleetions 
(ATLAS PLATE 250). In fetal life, the nmbilieal ar- 
teries earried deoxygenated blood to the plaeenta for 
oxygenation. 


More laterally, identify two other ridges on the 
inner snrfaee of the anterior abdominal wall ealled 

the lateral umbilical folds (ATLAS PLATE 250). 

Probe throngh the overlying peritonenm of these 
folds and expose the inferior epigastrie vessels, 
which are fully functional in the adult (ATLAS 
PLATE 250). 

e. Faleiform Ligament and Round Ligament of 
the Liver. The faleiform ligament is a remnant 
of the ventral mesogastrinm (mesentery). The 

early developing foregnt is snspended to the ab- 
dominal wall both dorsally and ventrally by peri- 
toneal attaehments ealled mesogastria or mesen- 

teries (ATLAS PLATE 248 #248.1). Dnring the 

third prenatal week, the developing liver grows 
outward from the foregut and proliferates into the 
ventral mesogastrinm. As the liver does this, the 
ventral mesogastrinm is divided into two portions. 
One extends from the anterior body wall to the 
liver, which beeomes the faleiform ligament, and 
the other between the liver and the stomaeh, which 
beeomes the lesser omentnm. The latter eonsists 
of the hepatogastrie and hepatodnodenal liga- 
ments. 

Within the faleiform ligament is found the ronnd lig- 
ament of the liver. This is the adult remnant of the fetal 

left nmbilieal vein (ATLAS PLATE 248 #248.1), 

which earried oxygenated blood from the plaeenta to the 
dnetns venosns but which beeame a fibrous eord after 
birth. 


Lift the midline vertieal strip (Fignre 14-1) and 
cut it free from the umbilicus. Observe that the ante- 
rior abdominal wall is attaehed to the anterior snrfaee 
of the liver by a fold of peritonenm ealled the falei- 
form ligament (ATLAS PLATE 258 #258.1). Dis- 
seet the midline vertieal strip by entting throngh its 
attaehment to the ligament. Disseet the lower edge of 
the faleiform ligament and find a eord-like structure 
ealled the ronnd ligament of the liver (ligamentnm 
teres hepatis) between the layers (ATLAS PLATE 
271 #271.1). 
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II. Perìtoneum and Abdomìnal 
Viseera In Situ 


Before disseeting the abdominal organs, inspeet the vis- 
eera in their normal positions and understand the 
refleetions of peritonenm. 


◄ 

Grant’s119 
Netter’s 269 
Rohen 306, 307 


A. Peritonenm. With the abdominal eontents eom- 
pletely exposed anteriorly, nnderstand the following 
statements abont the peritonenm before manipnlating 
the abdominal organs. 

1. In the male, the peritonenm is a eompletely elosed 
sae that lines the abdominal wall (parietal layer) 
and then beeomes refleeted aronnd the organs of 
the abdomen (viseeral layer). The same is tme in 
females except the elosed sae has opening into it 
the free ends of the nterine tnbes. These eommnni- 
eate with the nterine eavity, and, throngh that, with 
the vagina and the exterior. 

2. Areolar eonneetive tissne (fat) is fonnd between 
the abdominal wall and the parietal peritonenm 


that lines it. This extraperitoneal fat differs in 
amonnt in different regions, being sparse nnder the 
diaphragm but more abundant on the posterior ab- 
dominal wall, espeeially aronnd the kidneys. 

3. The viseeral peritonenm is fìrmly adherent to the 
snrfaees of the organs, to the inferior snrfaee of the 
diaphragm, and to the inner snrfaee of the linea 
alba. However, it is more loosely arranged at other 
sites such as the lower part of the anterior abdom- 
inal wall. This aeeommodates eertain organs that 
ehange in size. For example, as the nrinary bladder 
fills it distends upward from the pelvis and sepa- 
rates the loosely attaehed peritonenm from the in- 
ner snrfaee of the lower anterior abdominal wall. 

4. Only the anterior snrfaee of some abdominal or- 
gans is eovered by peritonenm. These organs are 
retroperitoneal and are fixed in position; they 
inelnde the duodenum and the panereas, the kid- 
neys, nreters and snprarenal glands, and the as- 
eending and deseending eolons. In eontrast, other 
organs beeome totally invested by peritonenm 
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and are therefore more mobile; these inelnde the 
stomaeh, liver and gallbladder, spleen, jejnnnm 
and ilenm, eeenm and appendix, and the trans- 
verse and sigmoid eolons. 

5. The omenta are two-layered folds of peri- 
tonenm that attaeh along the borders of the 
stomaeh. The lesser omentnm attaehes along 
the lesser enrvatnre of the stomaeh and the 
greater omentnm stretehes along the greater 

enrvatnre (ATLAS PLATE 258 #258.1). 

6. Two-layered folds of peritonenm, ealled mesen- 
teries, extend from the posterior abdominal wall 
and snspend regions of the intestines. There are 
three of these: one snspends the transverse eolon 
and is ealled the transverse mesoeolon; a seeond 
snspends the jejnnnm and ilenm and is ealled the 
mesentery of the small intestine; and the third, 
ealled the sigmoid mesoeolon, snspends the sig- 
moid eolon from the posterior part of the left 

pelvie wall (ATLAS PLATES 249 #249.2,306). 

7. Gonrsing between the two peritoneal layers of the 
mesenteries are the arteries, veins, nerves, and 
lymphaties that snpply the gastrointestinal traet 
(ATLAS PLATE 300). The mesenteries also 


► 

Grant’s 119,120, 
122,131,164 
Netter’s 269, 272, 

273, 331 
Rohen 298, 
307, 311 

◄ 

Grant’s 119,120, 
122,134 
Netter’s 269, 

273, 275 
Rohen 306, 322 


◄ 

Grant’s 136, 
137,144 
Netter’s 270, 
271,274 
Rohen 308, 310, 
313,318 


► 

Grant’s 96,119 
Netter’s 269 
Rohen 306, 307 


eontain a variable amonnt of fat, which snrronnds 
these nenrovasenlar and lymphatie strnetnres. 

8. Other two-layered folds of peritonenm that eon- 
neet an organ to the abdominal wall or that inter- 
eonneet two organs are ealled ligaments. An ex- 
ample of the former is the faleiform ligament of 
the liver (between the liver and the anterior ab- 
dominal wall), and of the latter, the gastros- 
plenie ligament (between the stomaeh and the 
spleen). 

9. The peritoneal eavity is the potential spaee en- 
elosed between the parietal and viseeral layers 
of peritonenm. It is not an aetnal eavity in the 
normal living snbjeet. Instead, the peritoneal 
lining of the abdominal organs is in direet eon- 
taet with the peritoneal lining of the abdominal 
wall. The only snbstanee within the peritoneal 
eavity is a thin film of serons flnid that faeili- 
tates movement. The presenee of disease may 
resnlt in aeenmnlations of blood or other sub- 
stanees within the peritoneal eavity. 

B. Abdomìnal Viseera In Situ (Fignre 14-3, ATLAS 

PLATES 244, 250, 251). Abdominal organs are to 


Liver 


Gallbladder 


Right eolie 
flexure 


Aseending 

eolon 



Spleen 


Stomaeh 


Left eolie 
flexure 


Transverse 

eolon 


Deseending 

eolon 


FIGURE 14-3 


Anterior view of abdominaL 


viseera with greater omentum removed. 


Sigmoid 

eolon 


Appendix 


Rectum 





























Abdomlnal Cav1ty I 135 


be disseeted while the embalmed eadaver is supine 
(on its baek). The relationships and positions of 
some organs in the living abdomen, however, are 
affeeted by posture and breathing. 


1. Identify the following structures: 

a. the sharp inferior border of the liver in the 
upper right quadrant. Observe how the left 
lobe of the liver overlies the stomaeh along 
its lesser enrvatnre (ATLAS PLATE 258 
#258.1). 

b. the gallbladder proj eeting below the inferior 
border of the right lobe of the liver. A slight 
greenish diseoloration in this region is 
eansed by the diffnsion of some residnal bile 
throngh the wall of the gallbladder. 


◄ 

Grant’s119 
Netter’s 269 
Rohen 307, 311 


► 

Grant’s 120,122, 
126,131,160 
Netter’s 272-274, 

299 

Rohen 300, 311 


When projeeted onto the snrfaee of the anterior 
abdominal wall, the gallbladder is found at the intersee- 
tion between the lateral edge of the right reetns abdominis 
mnsele and the right eostal margin of the rib eage. 


e. the stomaeh and its greater curvature. Ob- 

serve that the stomaeh normally proj eets be- 
low the left eostal margin, inferior and some- 
what to the left of the liver. Note that the 
greater curvature of the stomaeh is direeted 
to the left and that along this border is 
attaehed the greater omentum (ATLAS 
PLATE 252). Observe that the greater 
omentnm resembles an apron eovering the 
intestines and that it attaehes to the transverse 
eolon just inferior to the stomaeh (ATLAS 
PLATE 250, 252). 


◄ 

Grant’s119,124 
Netter’s 269, 275 
Rohen 311-314 


► 

Grant’s 124, 
120,122 
Netter’s 273, 275 
Rohen 294, 295, 

311,312 


The peritoneal attaehments of the spleen inelnde the 
lìenorenal and gastrosplenie ligaments (ATLAS 
PLATES 258 #258.2, 260, 300). The lienorenal liga- 
ment is a donble-layered fold of peritonenm extending 
from the left kidney to the hilum of the spleen and 
enelosing the tail of the panereas. Between its two lay- 
ers, the splenie vessels eonrse. That portion of the dor- 
sal mesogastrinm between the greater curvature of the 
stomaeh and the hilum of the spleen persists as the gas- 
trosplenie ligament (Fignre 14-4A). 

3. To palpate the spleen, stand on the right side of 
the eadaver and with your right hand reaeh 
aeross the abdomen to the left of the stomaeh 
and up under the left eostal margin. Note that the 
spleen lies in eontaet with the diaphragm, deep 
to the lOth, llth, and 12th ribs. Cup the spleen 
in the palm of your right hand and use two of 
your fingers to palpate the lienorenal ligament 
posterior to the spleen but anterior to the kidney. 
Using your thumb, feel for the gastrosplenie 
ligament anteriorly between the spleen and the 
greater curvature of the stomaeh (Fignre 14-4B). 
With the hilum of the spleen between your 
thumb and fingers, palpate the splenie vessels. 

4. Elevate the left lobe of the liver and simnlta- 
neonsly pull the stomaeh downward to see the 
lesser curvature of the stomaeh along which 
is attaehed the lesser omentnm. Follow this 
two-layered peritoneal fold from the stomaeh 
and upper duodenum to the liver and note that 
it surrounds the stmetnres at the hilum of the 

liver (ATLAS PLATE 258 #258.1). 


2. Palpate the glistening anterior and diaphrag- 
matie snrfaees of the liver. With your hand 
reaeh upward and behind the right and left lobes 
and observe how the diaphragm forms a dome- 
like roof for the abdomen (ATLAS PLATES 
314,315). At the upper lateral extremities of the 
liver, feel for the left and right triangular liga- 
ments. These peritoneal ligaments help stabi- 
lize the liver by attaehing it to the peritonenm 
eovering the inferior snrfaee of the diaphragm 

(ATLAS PLATES 270, 271). 


◄ 

Grant’s 146-148 
Netter’s 286-288 
Rohen 298 


► 

Netter’s 275, 288 
Rohen 312, 318 


The portion of lesser omentnm from the liver to the 
stomaeh is the hepatogastrie ligament and that part 
between the liver and the duodenum is the hepatodno- 
denal ligament. The lesser omentum is eomposed of 
two layers derived from the prenatal ventral mesogas- 
trium, as were the eoronary and faleiform ligaments. 
This explains why these layers are continuous with the 
two leaves of the eoronary ligament and why these are 
continuous with the peritoneum forming the faleiform 

ligament (ATLAS PLATE 248 #248.2B). 


The triangnlar ligaments are formed by the fnsion 
of the anterior and posterior peritoneal leaves of the 
eoronary ligament at their extreme right and left lim- 
its. The two layers of the eoronary ligament nearly 
eover the entire liver, but dorsal to the right lobe is 
found a triangnlar area not eovered by peritonenm. This 
is the bare area of the liver direetly adjaeent to the 
mnsele fibers of the diaphragm (ATLAS PLATES 270 
#270.2, 271 #271.2). 


► 

Grant’s 136,137 
Netter’s 269 
Rohen 308 


5. Refleet the greater omentnm upward over the 
eostal margin and separate any adhesions that 
exist between it and the viseera. Adhesions 
may develop beeanse the omentnm is eapable 
of motility and responds to inflammatory 
proeesses by attempting to seal them off. 
Observe that the greater omentnm deseends 
from the greater curvature of the stomaeh over 
the anterior snrfaee of the transverse eolon. 
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FIGURE 14-4 


A. Peritoneum in transverse seetion of the abdomen at the LeveL of the spLeen and stomaeh 


with the Lining removed. B. How to manipuLate the spLeen to feeL the LienorenaL and gastrospLenie Ligaments 


Onee the greater omentnm has been tnrned 
upward, most of the transverse eolon is exposed, 
as is much of the small intestine (ATLAS 

PLATES 288,290). 

The greater omentnm is initially formed as two layers 
of peritonenm extending between the greater curvature 
of the stomaeh and the transverse eolon. Below the trans- 
verse eolon, these two layers are joined posteriorly by an 
inferior extension of the transverse mesoeolon, resnlt- 
ing in the fnsion of four layers as shown in ATLAS 
PLATE 249. The stages in its development and the 
formation of the omental bnrsa (or lesser peritoneal sae) 
are demonstrated in ATLAS PLATE 249 #249.1 A-C. 

6. With the greater omentnm still refleeted 
upward, pull the mass of small intestine (the 
jejnnnm and ilenm) to the left and find the 
jnnetion of the distal ilium with the eeenm 
(ATLAS PLATE 288). Find the appendix 
near the ileoeeeal jnnetion and the aseending 
eolon eonrsing snperiorly upward from the 


cecum. Note that the appendix and cecum are 
mobile while the aseending eolon is fixed to 
the posterior abdominal wall by peritonenm 
eovering its anterior snrfaee. Observe the 
aseending eolon as it bends to the left just 
below the liver at the right eolie (or hepatie) 
flexure to beeome the transverse eolon. 

7. Pull the jejunum and ileum to the right and 
find the dnodenojejnnal jnnetion (ATLAS 
PLATE 290). Note that at this site the small 
intestine acquires a mesentery and that eertain 
peritoneal folds and fossae exist to the left of 
the dnodenojejnnal jnnetion. 

The paradnodenal and snperior and inferior duode- 
nal fossae (reeesses) and the adjaeent peritoneal folds 
are important beeanse hernias of the small intestine 
ean occur into these fossae. Behind the fossae is 
loeated the inferior mesenterie vein, which is in dan- 
ger of beeoming obstrneted by such a hernia (eom- 

pare ATLAS PLATES 290 for reeesses and 292 for 

vein). 


► 

Grant’s 136, 
137,144 
Netter’s 270, 271 
Rohen 310 


◄ 

Grant’s 136,139, 
140,144,145 
Netter’s 271, 
281,286 
Rohen 307, 

310, 318 
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8. Identify the deseending eolon eonrsing inferi- 
orly from the left eolie (or splenie) flexure and 
note that it is also fixed to the posterior abdom- 
inal wall by peritonenm. Follow the deseending 
eolon to the brim of the pelvis where it 
beeomes the sigmoid eolon (ATLAS PLATE 
290). Manipnlate the sigmoid eolon from the 
sigmoid fiexure to the presaeral region in the 
midline. Note that a mesentery, the sigmoid 
mesoeolon (ATLAS PLATE 300), gives it 
eonsiderable motility. In the midline, observe 
that the sigmoid eolon beeomes the rectum by 
angling inferiorly into the pelvis, behind the 
bladder in males and behind the uterus in 
females (eompare ATLAS PLATES 342 and 
355 #355.2). 

9. IJndelnd the roots of the three prineipal mesen- 
teries by stndying ATLAS PLATES 300 and 
306. From a site just below the right lobe of the 
liver to the spleen is the root of the transverse 
mesoeolon. Below the root of the transverse 
mesoeolon and to the left of the midline, find 
the duodenojejunal jnnetion (ATLAS PLATE 
300). Note that the root of the mesentery of 
the small intestine extends only approximately 
6 inehes in length to the ileoeeeal jnnetion, and 
yet its two peritoneal layers enease more than 
21 feet of jejunum and ileum. In the lower left 
quadrant, find the root of the sigmoid meso- 
eolon (ATLAS PLATE 300). 


III. Perítoneal Cavìty; Greater 

and Lesser Perítoneal Saes 
(Figure 14-5, Atlas Plate 249) 


◄ 

Grant’s 136,142, 
144,145 
Netter’s 271, 

284, 285 
Rohen 310, 318 


◄ 

Grant’s144,162 
Netter’s 271,274 
Rohen 318, 319 


► 

Grant’s120,121 
Netter’s 272, 273, 

331 

Rohen 311-313, 

322 


The peritoneal eavity is the potential spaee between 
the parietal and viseeral layers of the peritonenm. Upon 
opening the anterior abdominal wall, the parietal peri- 
tonenm eovering its inner snrfaee was cut through, 
thereby opening the peritoneal eavity. Dnring life, the 
snrfaees of the organs (eovered by viseeral peritonenm) 
are in eontaet with the parietal peritonenm of the body 
wall, redneing the peritoneal eavity only to a potential 
spaee eontaining some serons fluid. 

The peritoneal eavity eonsists of a large portion 
ealled the greater sae and a smaller part ealled the 
omental bursa (or lesser sae). The omental bursa forms 
as a diverticulum of the dorsal mesentery dnring the 
embryologie proeess of gut rotation and beeomes situ- 
ated posterior to the stomaeh and anterior to the pan- 
ereas. It is usually deseribed as having a snperior reeess 
that lies behind the lesser omentnm and liver and an 
inferior reeess that lies behind the stomaeh and extend- 
ing down into the greater omentnm (Fignre 14-5). 

The omental bnrsa eommnnieates with the greater 
sae only by way of the omental foramen or epiploie 
foramen (of Winslow), a vertieal opening 4 em long 
behind the lesser omentnm at the porta hepatis (ATLAS 
PLATES 258 #258.1, 259 #259.1). Beeanse the lesser 

omentnm surrounds the hepatie artery, eommon bile 
dnet, and portal vein, the omental foramen ean be 
loeated behind these stmetnres at the hilum of the liver. 


FIGURE 14-5 


RefLeetions of peritoneam in a sagittaL diagram 


of abdomen. The omentaL bursa shown in red. 
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Stomaeh 


FIGURE 14-6 


PLaeement of index finger into the omentaL 


foramen of WinsLow behind the structures at the porta hepatis 
(After Thorek P. Anatomy in Surgery. 2nd Ed. PhiLadeLphia: 

J.B. Lippineott, 1962). 


A. Omental Foramen (Fignre 14-6). Replaee the 
greater omentum and the transverse eolon to their 
normal loeations below the stomaeh. Lift the 
lower border of the liver and follow the gallblad- 
der upward to its neek adjaeent to the structures 
of the porta hepatis. To enter the omental bursa, 
traverse the omental foramen by passing your 
index finger transversely from right to left behind 
the stmetnres at the porta hepatis (Fignre 14-6). 
Palpate between your thumb and index finger the 
hepatie artery, the eommon bile duct, and more 
posteriorly, adjaeent to your index finger, the 
portal vein (Figure 14-7). 

B. Omental Bursa. To explore the omental bursa, 
disseet through the lesser omentum attaehing 
along the lesser curvature of the stomaeh. Insert 
the index and middle fingers of your left hand 


throngh the opening into the omental bursa 
loeated behind the stomaeh. Reaeh transversely 
to the left as far as the bonndary of the lesser sae 
formed by the peritoneal ligaments of the spleen 
(Figure 14-4). Reaeh into the superior reeess of 
the omental bursa and feel the liver anterior to 
your fingers and the diaphragm posterior to them 
(Figure 14-5). Palpate the inferior reeess by 
passing your fingers downward behind the stom- 
aeh and anterior to the panereas, and transverse 
eolon into the upper part of the greater omentum. 

Note that the lower limit of the inferior reeess 
is variable beeanse of differing levels of fusion of 
the peritonenm. Study ATLAS PLATE 249 and 
observe the four layers of peritoneum that form the 
greater omentum. Note the inferior reeess of the 
omental bursa (shown in blaek behind the stom- 
aeh) extending to the level of the transverse eolon. 


► 

Grant’s120,121 
Netter’s 272, 273, 

275. 349 
Rohen 311-313, 
^ 322 

Grant’s 120,122, 
124,126 
Netter’s 272, 

273, 275 
Rohen 311,312 
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eiinieal Relevanee 


Topography of upper abdominal organs. The 

stomaeh, liver, and spleen projeet superiorly to lie un- 
der the domes of the diaphragm. Note that the falei- 
form ligament attaehes to the anterior abdominal wall 
and separates the liver into its left and right lobes. 
Transpylorie line. This transverse line normally ex- 
tends aeross the abdomen at the midpoint between 
the superior end of the sternum and the symphysis 
pubis. At this level the pylorie end of the stomaeh eon- 
tinues to the right to the first part of the duodenum. 
The transpylorie line projeets posteriorly to the lower 
border of the L1 vertebra. 

Surface projeetion of the gallbladder. The loeation 
of the gallbladder in the upper abdomen ean be de- 
termined by noting the site where the lateral border of 
the rectus abdominis muscle interseets the eostal 
margin of the thoraeie eage. 

McBurney’s point. This site on the anterior abdomi- 
nal wall has been used to identify the loeation of the 
underlying vermiform appendix when that structure 
deseends over the pelvie brim. It is one-third of the 
distanee from the right anterior superior iliae spine 
along a line to the umbilicus. 

Loeation of the vermiform appendix. The variable 
position of the appendix in the lower right quadrant 
must be eonsidered in the diagnosis of appendieitis. 


Its loeation may be posterior to the cecum (retroee- 
eal). More frequently it deseends over the pelvie brim 
to the upper part of the right pelvis. In instanees of in- 
eomplete rotation of the gut the appendix ean be lo- 
eated ]ust below the liver in the right upper quadrant. 
Root of the mesentery. The mesentery of the je- 
]unum and ileum projeets from the posterior abdomi- 
nal wall as two peritoneal sheets that enease the 
small intestine from the duodeno]e]unal ]unction to 
the ileoeolie opening. It allows free movement of the 
small intestine distal to the duodenum. 

Loeation of the spleen. The spleen is normally lo- 
eated in the upper left quadrant of the abdomen and 
lies ]ust inferior to the diaphragm opposite the 9th, 
lOth, and 11 th ribs. It is surrounded by peritoneum, 
and its peritoneal attaehments are to the left kidney 
(lienorenal ligament) and the stomaeh (gastrosplenie 
ligament). Because of these peritoneal attaehments 
the spleen is easily movable and ean be brought for- 
ward from its deep subdiaphragmatic loeation. 
Superficial inguinal ring. This inferomedial end of the 
inguinal eanal ean be examined by invaginating the 
scrotum with the index finger.The finger is used to pal- 
pate the spermatie eord superolaterally and to deter- 
mine whether the superficial ring is dilated. The patient 
is asked to cough, and if a hernia is present, a sudden 
pressure on the finger may indieate an inguinal hernia. 




DISSEGTION 



Objeetives 


1 LJnderstand eertain embryologie events related to 3 Learn the blood supply and venous drainage of the 

the development of the gastrointestinal traet. upper abdominal organs. 

2 Study and disseet the stomaeh, liver, gallbladder, 
and biliary ducts, as vvell as the duodenum, 
panereas, and spleen. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, I2th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


1. Embryologìe Events Related to 
the Development of the 
Gastroìntestìnal Traet 


Studying the development of the gastrointestinal traet in 
an embryology textbook is important to understand the 
stages in the rotation of the gut. Use the following 
sequential statements to help guide your reading. 

A. Before the 6th prenatal week, the primitive gut is 
a simple tube suspended by dorsal and ventral 
mesenteries. 

B. The ventral mesentery of the midgnt and hindgnt dis- 
appears. The embryonie liver develops as an outgrowth 
from the foregut into the ventral mesentery of the 
foregnt between the primitive stomaeh and the anterior 


abdominal wall (ATLAS PLATE 248 #248.1). This 

mesentery now is ealled the ventral mesogastrinm be- 
cause it attaehes to the stomaeh. It forms the faleiform 
ligament, the peritoneal ligaments of the liver (eoro- 
nary and triangnlar), and the lesser omentnm. 

e. Derived from the dorsal mesentery are the mesen- 
tery of the small intestine, the ligaments of the 
spleen (gastrosplenie and splenorenal), the greater 
omentnm, the transverse mesoeolon, and the sig- 

moid mesoeolon (ATLAS PLATES 248,249). 

D. In addition to the pharynx, esophagns, liver, and pan- 
ereas, the foregnt gives rise to the stomaeh and to the 
duodenum as far distally as the entranee of the eom- 
mon bile duct. During the 5th prenatal week, the cau- 
dal part of the simple foregut tube dilates. Growth oe- 
curs faster along its dorsal border than the ventral to 
beeome the convex greater enrvatnre of the stom- 
aeh, while the ventral border beeomes the eoneave 
lesser enrvatnre (Fignre 15-1A, A'). 

E. The liver grows and migrates to the right within the ven- 
tral mesogastrinm. Simultaneously, the stomaeh ro- 
tates 90° in a clockwise direetion and beeomes dis- 
plaeed to the left (Fignre 15-1 B, B'). The former 
ventral border of the stomaeh beeomes the lesser cur- 
vature oriented snperiorly and to the right, and the 
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former dorsal border beeomes the lesser curvature ori- 
ented inferiorly and to the left. The left side of the orig- 
inal simple tube beeomes the anterior snrfaee of the 
stomaeh, and the right side beeomes posterior snrfaee 
of the stomaeh. The left vagus nerve that eonrsed along 
the left side of the GI tube beeomes the nerve of the an- 
terior stomaeh wall, and the right vagus beeomes the 
nerve of the posterior wall. 

F. With rotation of the stomaeh, the dorsal mesentery 
invaginates to the left and folds on itself. It elongates 
inferiorly and deseends with the transverse meso- 
eolon to form the greater omentum. In this manner, 
a diverticulum of the greater peritoneal sae, or the 

omental bursa, is formed (ATLAS PLATE 248 
#248.2B). The stomaeh has assnmed its normal 
loeation as the remainder of the gastrointestinal tube 
develops. 

G. The anterior abdominal wall grows more slowly 
than the liver and intestines, and by the end of the 
5th week, the abdominal eavity is ineapable of 


eontaining the enlarging organs. A U-shaped loop of 
developing gut protrudes (herniates) into the nmbili- 
eal eord. This loop eomprises the midgut, and it gives 
rise to the small intestine (except the upper 10 em of 
the duodenum) and the large intestine nearly to the 
splenie flexure. 

H. The arteries that supply the gastrointestinal traet are 
three nnpaired vessels derived from the aorta, all of 
which are retroperitoneal. The aortie branehes are the 
eeliae, superior mesenterie, and inferior mesenterie 
arteries, and they snpply, in order, the foregnt, midgnt, 
and hindgnt. These vessels and branehes eonrse from 
their retroperitoneal origins to organs they snpply be- 
tween the two leaves of the dorsal mesentery. When the 
midgnt hemiates into the nmbilieal eord, it takes with it 
the attaehed snperior mesenterie artery. 

I. The “hemiated” loop is initially oriented in the median 
sagittal plane such that the proximal part of the loop 
is superior to the attaehment of the snperior mesenterie 
artery and the dìstal part of the loop is inferior to the 
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FIGURE 15-1 


Stages in the rotation of the gut 


A. Before rotation eommenees. Note the 
retationship of the midgut Loops and the 
superior mesenterie artery seen in eross seetion 
in A'. B and B'. First stage of rotation, 90° 
countercLockwise (after Moore K and TVN 
Persaud. The DeveLoping Human: GLinieaLLy 
Oriented EmbryoLogy, 6th ed. PhiLadeLphia: W.B. 
Saunders, 1993). 
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(continuecl) 


C' 


D' 


Stages in the rotation of 
the gut. C and C'. 180° of 
rotation. D and D'. 270° of 
rotation (after Moore K and 
TVN Persaud. The DeveLoping 
Human: GLinieaLLy Oriented 
EmbryoLogy, 6th ed. PhiLadeL- 
phia: W.B. Saunders, 1993). 




180°of rotation 


270 °of rotation 


vessel (Figure 15-1A, A'). The vitelline duct extends 
from the apex of the loop into the nmbilieal eord to the 
yolk sae. 

J. By the time the midgnt loop has fnlly entered the um- 
bilieal eord, it has rotated 90® counterclockwise 
around an axis formed by the snperior mesenterie ar- 
tery. The loop is now oriented in the transverse plane 
with the proximal part on the right side of the embryo 
and the distal part on the left (Fignre 15-1B, B'). 

K. Dnring the lOth week, the herniated loop retnrns to 
the abdomen. The eoils of small intestine from the 
proximal part of the loop are withdrawn fìrst. These 
pass behind the snperior mesenterie artery and, by the 
time the distal part of the loop is withdrawn, the 
counterclockwise rotation of the midgnt pro- 
gresses a seeond 90® to 180® (Fignre 15-1 C, C'). At 
this point, the derivatives from the distal part of the 
midgnt loop (cecum and proximal large eolon) are 
oriented snperior and anterior to the derivatives of the 
proximal part (jejunum and ileum), which are di- 
reeted inferiorly. The cecum beeomes loeated in the 


snbhepatie region, elose to the right lobe of the liver 

(Figure 15-1 C, C'). 

L. The third and final 90® of counterclockwise midgnt 
rotation aronnd the snperior mesenterie artery oeenrs as 
the proximal part of the large eolon lengthens and the ee- 
cum migrates to its definitive site in the right ihae fossa 

(Figure 15-1D, D'). 

M. With the derivatives of the midgnt in their final 
loeations, the two leaves of mesoeolon that surrounded 
the aseending eolon beeome pressed posteriorly where 
they fnse to the body wall, leaving the aseending eolon 
with peritonenm eovering only its anterior snrfaee 
(retroperitoneal). 

N. As the midgnt reenters the abdominal eavity, the 
hindg^t, with its attaehed dorsal mesoeolon, moves 
to the left and posteriorly from its original midline 
position. Its mesoeolon fuses with the peritoneum of 
the dorsal abdominal wall, except at the brim of the 
pelvis where it remains as the sigmoid mesoeolon. 
The deseending eolon beeomes retroperitoneal and 
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fixed to the posterior abdominal wall (similar to the 
aseending eolon) by a single layer of peritonenm over 
its anterior snrfaee. 


II. Dìsseetìon of the Stomaeh, Lìver 
and Gall Bladder, Duodenum and 
Panereas, and Spleen 


The most effeetive way to eommenee a stndy of the 
npper abdominal viseera is to learn and loeate the main 
blood vessels that snpply the region and then to 
observe the more signifieant anatomie featnres of eaeh 
organ. 


► 

Grant’s 130,131 
Netter’s 300 
Rohen 314 


A. Geliae Artery and Its Branehes; Porta Hepatis. 
The eeliae artery is the prineipal vessel that snpplies 
derivatives of the embryonie foregnt. Its three 
branehes are distribnted to the lower esophagns, 
stomaeh, npper dnodennm (to the entranee of the 
eommon bile duct), liver, spleen, and panereas (Fig- 
ure 15-2). The eeliae artery is a short, thiek tmnk 
arising from the abdominal aorta between the right 
and left crura of the diaphragm and the right and left 
eeliae ganglia. Also ealled the eeliae trnnk, it 
quickly divides into the left gastrie, hepatie, and 
splenie arteries and often may give off one or both 
inferior phrenie arteries. 


◄ 

Grant’s 126, 
130,135 

Netter’s 300, 301, 
303, 304 
Rohen 314-318 


Elevate the liver and retain the elevation by tying 
a string around the organ and attaehing it to one of 
the ribs above or some other stable stmetnre. Pull the 
stomaeh downward so that its lesser curvature and 
the porta hepatis, surrounded by lesser omentnm, 
beeome exposed. Disseet the lesser omentnm along 
the lesser curvature. 

Probe the left gastrie artery and vein along the 
esophageal (eardiae) end of the lesser curvature 
and the right gastrie artery and vein along the 
pylorie end of the lesser curvature (ATLAS 
PLATES 252, 254 #254.2). Note that the right and 
left gastrie vessels anastomose. Traee the right 
gastrie artery to its origin (most arise from the 
eommon hepatie, proper hepatie, or gastrodnode- 
nal artery). Follow the left gastrie artery branehes 
baek to a single stem from the eeliae trunk 

(ATLAS PLATE 253). Note that the eeliae tmnk 
is surrounded by the eeliae plexus of autonomic 
nerves. The plexus must be disseeted through to 
expose the eeliae artery and its branehes (ATLAS 

PLATES 208, 252, 253, 296). 

Plaee your index finger throngh the omental 
foramen behind the porta hepatis, and use a probe to 
disseet into the lesser omentnm between the stomaeh 

and the liver (ATLAS PLATE 258 #258.2). 


Gallbladder 


Hepatie 

artery 


eomnnon 
bile duct 


Liver (left lobe) 


Left gastrie artery 


Gastroduodenal 


Right gastrie 


Geliae artery 


Short gastrie 
branehes 



Spleen 


Splenie artery 


Right gastroepiploie artery 


Abdominal aorta 


FIGURE 15-2 
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foramen. 


The porta hepatis and the omentaL 


At the porta hepatis are loeated the hepatie artery, 
eommon bile duct, and portal vein (Figure 15-3). 
There also are lymph nodes and lymphatie ehannels 
(ATLAS PLATE 260 #260.2) and the hepatie plexus 
of autonomic nerves, but these are not to be dis- 
seeted. 


Disseet the eommon hepatìe artery aseending 
toward the liver to the left of eommon bile duct. 
Traee the artery baek to the eeliae trunk and deter- 
mine whether the right gastrie artery arises from it or 
some other source. Find the gastroduodenal 
braneh of the hepatie artery arising near the upper 
border of the duodenum. Traee the vessel downward 
behind the first part of the duodenum (ATLAS 
PLATES 252, 253). Follow the proper hepatie 
artery toward the liver and find its division into right 
and left hepatie branehes. 


In approximately 50% of eadavers, the right gastrie 
artery arises from the eommon hepatie, and from other 
vessels in the other 50%. Of the other vessels, the most 
eommon sonrees are the proper hepatie, gastrodnode- 
nal, and left hepatie arteries. In approximately 5% of 
eadavers, the hepatie artery arises from the snperior 
mesenterie artery, not the eeliae. More frequently, 
aeeessory left or right hepatie arteries may be found, 
and these may arise from the snperior mesenterie or 
gastrodnodenal arteries. 


Identify the eystie artery, which usually arises 
from the right hepatie to supply the gallbladder 
(Figure 15-2, ATLAS PLATE 252). Disseet the 
neek of the gallbladder and follow it to the eystie 
duct. Traee the eystie duct to its junction with the 
eommon hepatie duct (ATLAS PLATE 278). Fol- 
low the eommon hepatie duct upward to its forma- 
tion by the jnnetion of the right and left hepatie 
ducts. Find the jnnetion of the eystie duct and eom- 
mon hepatie duct that forms the eommon bile duct. 
Follow the eommon bile duct inferiorly and note that 
it deseends behind the first part of the duodenum (for 
variations, see ATLAS PLATE 278 #278.2). Owing 
to variations, look at the vasenlar pattern at the porta 
hepatis in other eadavers. 

Variation in the branehing pattern of the eystie artery 
is eommon and is of signifieant snrgieal importanee. In 
approximately 10% of eases, the eystie artery arises 
from some vessel other than the right hepatie, such as 
the left hepatie or the eommon hepatie. Another impor- 
tant variation is the relationship of the right hepatie 
artery (and its eystie braneh) to the eommon hepatie 
duct. The right hepatie artery erosses posterior to the 
eommon hepatie duct in approximately 80% of eases 
and anterior to it in most remaining ones. Double eystie 
arteries are found in approximately 20% of eases. 

The portal vein is a large vessel that earries blood 
to the liver from the gastrointestinal traet (lower 
esophagns to upper rectum), and from the spleen, pan- 
ereas, and gallbladder. It is 3 inehes long and is formed 


► 

Grant’s 147, 
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Netter’s 288, 290 
Rohen 315, 317 
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Grant’s 130,131, 
139,144-146 
Netter’s 300, 301 
Rohen 314, 315 


































Abdominal Gavìty II 


145 


by the junction of the superior mesenterie and splenie 
veins (ATLAS PLATES 253,257 #257 A-F). The por- 
tal vein ean best be observed in the dorsal part of the 
porta hepatis before it divides to flow into the liver. 


► 

Grant’s134 
Netter’s 301, 
304, 305 
Rohen 316 


from the superior mesenterie artery (Figure 15-4). 
IJnderstand that within the head of the panereas and 
the duodenum, the eeliae and the snperior mesen- 
terie eirenlations anastomose. 


Identify the large portal vein eonrsing between 
the duodenum and the liver posterior to the hepatie 
artery and eommon bile duct (Figure 15-3). Note the 
tributaries draining into it, such as the left and right 

gastrie veins (ATLAS PLATES 272, 273, 282 
#282.2). Disseet the portal vein as it divides into left 
and right branehes to enter the left and right halves 
of the liver. 


◄ 

Grant’s 127,160 
Netter’s 309-311 
Rohen 300, 301, 
303 


Veins draining the stomaeh, spleen, panereas, duo- 
denum, and gallbladder flow into the portal vein as do 
the snperior and inferior mesenterie veins (ATLAS 
PLATE 272 #272.2). The liver reeeives all of the portal 
venons blood as well as arterial blood from the hepatie 
artery. Blood from these ineoming sonrees drains into 
its hepatie veins that flow direetly into the inferior 
vena eava. 


The eeliae artery also gives off the long and tortuous 
splenie artery, which courses to the left aeross the 
abdomen to the spleen. On its path, this vessel, aeeom- 
panied by the splenie vein, sends panereatie branehes 
into the neek, body, and tail of the panereas, as well as 
short gastrie branehes to the fundus of the stomaeh. 
At the splenie hilum, it gives off the left gastroepiploie 
artery, which courses around the greater curvature of 
the stomaeh. 


Elevate the stomaeh and follow the splenie ar- 
tery posterior to the stomaeh and omental bursa to 

the splenie hilum (ATLAS PLATES 253, 256). In- 

ferior to the artery and adjaeent to the panereas, find 
the splenie vein (ATLAS PLATE 253). Identify 
panereatie and short gastrie branehes from the ar- 
tery. The vessel then passes between the leaves of the 
splenorenal ligament anterior to the left kidney to 
the splenie hilum. Clean the branehes that enter the 
spleen and find the left gastroepiploie braneh, 
which runs anteriorly within the gastrosplenie liga- 
ment to the greater curvature. Probe the greater 
omentum to expose the left gastroepiploie artery 
(and vein). Note how its straight branehes help sup- 
ply the stomaeh and the greater omentnm (ATLAS 
PLATE 254 #254.2). 

Elevate the pylorie end of the greater curvature 
and find the gastrodnodenal braneh of the eonnnon 
hepatie artery. Traee this vessel to its division into 

the right gastroepiploie and snperior panereatieo- 
dnodenal arteries (ATLAS PLATE 253). 

Erom the pylorie end of the greater curvature, 
traee the right gastroepiploie vessels to their anasto- 
mosis with the left gastroepiploie vessels (ATLAS 
PLATE 254 #254.2). Follow the snperior panereati- 
eodnodenal arteries downward, and observe the for- 
mation of areades anterior and posterior to the head 
of the panereas. Note that these anastomose with 
inferior panereatieodnodenal branehes aseending 


► 

Grant’s 124, 
129-132,135 
Netter’s 273, 
275-277 
Rohen 294, 295, 

311-314 


◄ 

Grant’s 127,130, 
131,135 
Netter’s 300-302 
Rohen 314-317, 
333 


► 

Grant’s 836 
Netter’s 319-321 
Rohen 279 


◄ 

Grant’s 130,131, 
134,135 

Netter’s 300, 301, 
304, 305 
Rohen 314-317 


B. The Stomaeh. The stomaeh is a dilated muscular 
bag situated between the lower end of the esopha- 
gus and the duodenum. From above downward, its 
parts inelnde the fnndns, body, pylorie antrnm, 
and the thiekened pylorns (ATLAS PLATE 254 
#254.2). 

Identify the esophageal end of the stomaeh and 
know that its opening, the eardiae orifìee, is loeated 
to the left of the midline at the level of the lOth tho- 
raeie vertebra (ATLAS PLATE 197 #197.2). Above 
the eardiae end, note that the fundus of the stomaeh 
projeets superiorly and eontaets the left dome of the 
diaphragm. Follow the lesser curvature of the stom- 
aeh from the esophagus to the horizontally oriented 
pylorie part (Fignre 15-5). Look for the ineisnra 
angnlaris (angnlar noteh) on the lesser curvature, 
marking the transition between the longitndinal part 
(fundus and body) and the horizontal pylorie part 
(pylorie antrnm and pylorie eanal). 

Using your thumb and index finger, palpate the 
esophageal end of the stomaeh to feel the vagns 
nerves that enter the abdomen on the anterior and 
posterior esophageal snrfaees (ATLAS PLATE 
206). With a probe, stroke longitndinally along the 
anterior snrfaee of the abdominal part of the esopha- 
gus to loeate the (anterior) left vagns nerve. Simi- 
larly, identify the (posterior) right vagns on the 
dorsal side of the esophagns. Manipnlate the pylorie 
end of the stomaeh and feel the thiekened muscular 
wall formed by the pylorie sphineter that gnards the 
pylorie orifiee (ATLAS PLATE 255). 


e. Liver and Gallbladder. The liver is the largest 
gland in the body, and it partieipates in many func- 
tions. It metabolizes digested prodnets such as pro- 
teins and earbohydrates, stores and releases 
glneose, synthesizes many proteins, detoxifies poi- 
sonons snbstanees, and seeretes bile, which is de- 
livered to the duodenum by way of the biliary duct 
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arteries. 


The pancreaticoduodenaL 


system. In the adnlt, the liver weighs approximately 
1500 grams (3.3 ponnds) and even thongh it liesnn- 
der proteetion of the rib eage (ATLAS PLATE 270 
#270.1), it is easily injnred. Its shape is largely de- 
termined by adjaeent strnetnres sneh as the di- 
aphragm, right kidney, stomaeh, dnodennm, gall- 
bladder, and the right eolie flexure. These structures 
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The stomaeh and the Lesser omentum 


► 

Grant’s119,124, 

146-148 
Netter’s 286, 287 
Rohen 298, 299 


also help define its two prineipal snrfaees: the di- 
aphragmatìe surface in eontaet with the diaphragm 
and anterior abdominal wall, and the viseeral sur- 
faee onto which the eontonrs of adjaeent organs are 
impressed (ATLAS PLATE 271). 


► 

Grant’s 146-148 
Netter’s 287 
Rohen 298, 299 


The diaphragmatie snrfaee has anterior, superior, 
right, and posterior areas (the latter inelndes the bare 
area) and is separated from the viseeral snrfaee by a 
sharp, lower border, ealled the inferior margin 
(ATLAS PLATE 271 #271.1). The viseeral snrfaee 
is marked by the inferior vena eava (into which the 
hepatie veins flow); the porta hepatis eontaining 
the hepatie artery, hepatie dnet, and portal vein; and the 
gallbladder. 

The peritoneal attaehments of the liver must be sev- 
ered to remove it from the right upper quadrant. The 
faleiform ligament divides the liver into a large right 
and a eonsiderably smaller left lobe (ATLAS PLATE 
258 #258.1). Its attaehment to the anterior abdominal 
wall eommenees at the diaphragm, where the anterior 
leaf of the eoronary ligament eovering the right lobe 
and that portion eovering the left lobe meet at the mid- 
line (ATLAS PLATES 270, 271). Both anterior and 
posterior leaves of the eoronary ligament adhere to the 
liver and eover both snrfaees, except at the bare area. 
The two leaves fuse at the extremity of the left lobe to 
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form the left triangular lìgament. This attaehes the left 
lobe of the liver to the abdominal snrfaee of the 
diaphragm; similarly, the smaller right triangular lig- 
ament attaehes the right lobe to the diaphragm 

(ATLAS PLATES 270, 271). 

The gallbladder is a pear-shaped sae loeated nnder 
the viseeral snrfaee of the right lobe of the liver 
(ATLAS PLATES 278, 279). It reeeives bile from the 
liver, and its eystie duct joins the eommon hepatie 
duct to form the eommon bile duct. The gallbladder 
has a eapaeity of 30 to 50 ee. Normally, its fundus pro- 
jeets downward beyond the lower border of the right 
hepatie lobe. The neek of the gallbladder and the eystie 
dnet are marked by oblique ridges of mucosa that form 
spiral valves. The gallbladder usually reeeives a eystie 
braneh from the right hepatie artery. 


◄ 

Grant’s 147,148, 
152,155,156, 
158,159 
Netter’s 287, 
294-196, 301 
Rohen 279, 299 

► 

Grant’s124,147 
Netter’s 271 
Rohen 299 


► 

Netter’s 229 
Rohen 289 


Examine the diaphragmatie snrfaee of the liver by 
palpating the snperior area of both the right and left 
lobes, noting that their snmmits fit into the domes of 
the diaphragm. Reaeh under the eostal margin and 
palpate the limit of this snperior area formed by the 
refleetion line of the anterior leaf of the eoronary 
ligament. 

Remove the liver so that its viseeral snrfaee ean 
be examined. Cut the faleiform ligament away from 
its anterior abdominal wall attaehment. Pull the liver 
downward and cut the anterior leaf of the eoronary 
lìgament and the attaehments of the two triangnlar 
ligaments to the diaphragm. 


◄ 

Grant’s146,147 
Netter’s 287 
Rohen 298 


► 

Grant’s147,148 
Netter’s 287 
Rohen 299 


Reaeh upward on the diaphragmatie snrfaee 
beyond the cut eoronary ligament and gently shell 
away the loose attaehment of the bare area from the 
diaphragm. Identify the inferior vena eava loeated 
between the liver and the diaphragm. Sever the 
hepatie veins that enter the inferior vena eava just 
below the diaphragm, and then cut through the infe- 
rior vena eava before it aseends throngh the 

diaphragm (ATLAS PLATES 270 #270.2, 272). 


► 

Grant’s 147,155, 

158,159 
Netter’s 294, 296 
Rohen 296, 297, 

299, 317 


Sever the posterior leaf of the eoronary liga- 
ment under the right lobe. In some eadavers, the in- 
ferior vena eava is embedded in the liver. If this is 
the ease in your disseetion, cut the inferior vena 
eava and remove part of this large vein with the 
liver. Cut the hepatie artery, eommon bile duct, and 
portal vein in the lesser omentnm and remove the 
liver and gallbladder. 


◄ 

Grant’s147,148 
Netter’s 287 
Rohen 299 


Examine the viseeral snrfaee of the liver and the 
posterior area of the diaphragmatie snrfaee. 
Expose the viseeral snrfaee by orienting the liver 
similar to that seen in Figure 15-6 (showing that a 


segment of the inferior vena eava was removed). 
Identify the structures at the porta hepatis and find 
the continuous longitudinal fissnre formed by the 
round ligament of the liver and the ligamentnm 
venosnm. Note that this fissnre on the viseeral sur- 
faee marks the separation of the left lobe from the 
eandate and quadrate lobes (ATLAS PLATE 
271 #271.2). 

The round ligament of the liver is the fibrons rem- 
nant of the left nmbilieal vein that earried blood from 
the plaeenta to the left vitelline vein (left braneh of the 
portal vein in the adult, Fignre 15-6). The ligamentnm 
venosnm is the fibrous remnant of the fetal ductus 
venosns, which shnnted blood from the left portal vein 
to the inferior vena eava. Oxygenated blood was ronted 
from the nmbilieal vein to the left vitelline vein (left 
portal vein) and then short-circuited by the ductus veno- 
sus to the inferior vena eava and right atrinm without 
coursing throngh liver tissne. 

Identify the quadrate lobe of the liver as the 
quadrangular region on the viseeral snrfaee between 
the gallbladder and the fissnre for the round liga- 
ment. Behind the quadrate lobe, identify the cau- 
date lobe between the inferior vena eava and the fis- 
sure for the ligamentum venosum (Figure 15-6). 
Examine the posterior snrfaee, and note that the bare 
area of tbe liver is bonnded by the anterior and pos- 
terior leaves of the eoronary ligament. Retnrn to the 
viseeral snrfaee and see if you ean identify impres- 
sions for the right kidney and snprarenal gland, duo- 
denum, right eolie flexure, and stomaeh (Figure 15-6). 
These may not be apparent beeanse of the way 
organs hardened in position after fixation. 

Examine the fundus of the gallbladder and note 
that the greenish eolor is formed by extravasated 
bile. Disseet the neek and eystie duct free of eonnee- 
tive tissne and observe where the eystie duct joins 
the eommon bepatie duct to form the eommon bile 
duct. Eollow the eystie artery to the neek and fundus 
of the gallbladder. 


D. Bile Passages, Duodenum, and Panereas (Figure 
15-7). The bile passages, duodenum, and panereas 
form an important fnnetional group of structures that 
are best studied together. The duodenum reeeives 
bile from the liver along biliary ducts and exocrine 
seeretions from the panereas by the panereatie ducts. 

1. Bile Passages. Bile is formed by hepatie eells 
and seereted into small canaliculi, which form 
networks within the hepatie lobnles. Erom eanali- 
culi, interlobular ductules transport bile to 
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The viseeraL surface of the Liver, 


sequentially larger ducts until the right and left 
hepatie ducts emerge from their respeetive lobes 
at the hilum. These two hepatie ducts join to form 
the eommon hepatie duct. The eystie duct usu- 
ally extends toward the left from the neek of the 
gallbladder to join the eommon hepatie duct, 
thereby forming the eommon bile duct (ATLAS 

PLATES 278, 279). 
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The biLiary duct system. 
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Grant’s 156,157 
Netter’s 294, 
296, 298 
Rohen 296, 297, 

316,317 


The eommon bile duct, which is approximately 8 em 
in length and 6 mm in diameter, deseends behind the fìrst 
part of the duodenum (near the gastrodnodenal artery) and 
then eontinnes behind the head of the panereas adjaeent to 
the deseending (seeond) part of the duodenum (ATLAS 
PLATE 283 #283.2). The eommon bile duct joins the 
main panereatie duct midway down the duodenum and 
terminates in a dilatation ealled the hepatopanereatie 
ampnlla (ampnlla of Vater). Variations in this pattem 
are illnstrated in (ATLAS PLATE 283). 

The ampnlla eommnnieates with the duodenum 
through an opening in the dnodenal wall ealled the 
major dnodenal papilla, which is approximately 9 to 
10 em below the pyloms. This is surrounded by a thiek- 
ening of eirenlar mnsele ealled the sphineter of Oddi. 
The delieate aeeessory panereatie duct empties into the 
duodenum 2 em proximal to the major duodenal papilla. 


► 

Grant’s 134, 
135,156 
Netter’s 274, 278 
Rohen 296, 317 


2. Duodenum. The duodenum is the first and 
widest part of the small intestine (Figure 15-8). It 
measnres approximately 25 em (10 inehes) in 
length or, as its name implies, the width of 12 
fingers, and it is firmly fixed to the posterior ab- 
dominal wall being almost entirely retroperi- 
toneal. The duodenum has four parts: first (supe- 
rior), seeond (deseending), third (horizontal), 
and fonrth (aseending). It is C-shaped and, within 
the eoneavity of the C, is enelosed the head of the 
panereas (ATLAS PLATE 282 #282.2). 
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FIGURE 15-8 


The duodenum, panereas, and spLeen. 


a. First (Superior Part). The fìrst, or superior, 
part of the duodenum is approximately 5 em 
long. It begins at the pylorns, passes upward 
and to the right (ATLAS PLATE 258 
#258.1), and is adjaeent to the quadrate lobe 
of the liver and the gallbladder. Its anterior 
snrfaee is often diseolored (greenish) by bile 
that has seeped throngh the wall of the gall- 
bladder. Posterior to the fìrst part of the duo- 
denum is found the gastroduodenal artery, 
the eommon bile duct and the portal vein, 
and inferiorly is the head of the panereas 

(ATLAS PLATES 282,283). 

b. Seeond (Deseending Part). The seeond, or 
deseending, part is approximately 8 em long 
and it eonrses downward from the Ist to the 
3rd Inmbar vertebra. It is erossed anteriorly by 
the transverse eolon and the root of its meso- 
eolon. Posteriorly, it is in eontaet with the 
hilum of the right kidney, the right renal ves- 
sels, and the inferior vena eava. The medial 
snrfaee of the deseending part eneloses the 
head of the panereas and between these two 
organs are found the superior and inferior 
pancreaticoduodenal vessels. The eommon 
bile duct deseends medial to the upper 5 em of 


◄ 

Page 149 
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Netter’s 275, 
278, 279 
Rohen 311 
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Grant’s 134 
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Grant’s 134,135, 
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Netter’s 278, 279, 
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Rohen 311,312, 
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Grant’s 156 
Netter’s 278, 279 
Rohen 317 


the seeond part before it opens (with the main 
panereatie duct) into the dnodenal wall (AT- 

LAS PLATE 283). 

e. Third (Horizontal Part). The third, or hori- 
zontal, part of the duodenum is approximately 
10 em long; it eonrses from right to left aeross 
the vertebral eolnmn at the 3rd Inmbar verte- 
bra. Over its anterior snrfaee deseend the su- 
perior mesenterie vessels and the root of the 
mesentery of the small intestine. Posteriorly 
are found the abdominal aorta and its testie- 
ular or ovarian branehes, the right nreter, 
right psoas major mnsele, and the inferior 
vena eava. Snperiorly is loeated the head of 
the panereas (ATLAS PLATE 282 #282.2). 

d. Fonrth (Aseending Part). The fonrth, or as- 
eending, part is only 3 em in length. On the 
left side of the aorta at the L2 level, it bends 
forward at the duodenojejunal flexure to be- 
eome continuous with the jejunum (ATLAS 
PLATES 292, 294). Superior to this part is 
the body of the panereas and laterally the 
left kidney and nreter. Aeross its anterior 
snrfaee passes the transverse eolon and its 
mesoeolon. Posteriorly, it rests on the psoas 
major mnsele and the left renal vessels. 
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3. Panereas. The panereas is an elongated lobnlar 
gland (12-15 em in length) sitnated posterior to 
the stomaeh. It extends aeross the posterior ab- 
dominal wall anterior to the L1 and L2 vertebrae 
and has a head, neek, body, and tail. The head of 
the panereas is flat and is positioned within the 
enrve of the dnodennm (ATLAS PLATES 282, 
#283). The eommon bile dnet passes behind 
the head of the panereas or throngh its snbstanee, 
and the snperior mesenterie vessels deseend 
throngh the gland. Posterior to these vessels is 
fonnd the nneinate proeess of the head of the 
panereas. 


The neek and body of the panereas pass anterior to 
the portal vein, aorta, and left snprarenal gland. Gontin- 
ning to the left anterior to the middle part of the left 
kidney, the tail of the panereas is direeted to the hilnm 
of the spleen (ATLAS PLATE 282 #282.2). 

The panereas seeretes the hormone insnlin direetly 
into the blood stream, but its exocrine seeretion (at 
least eight digestive enzymes) passes into small ducts 
in the lobnles of the gland. These join the main pan- 
ereatie dnet that eonrses along the length of the gland 

(ATLAS PLATE 283 #283.1). This duct unites with 

the eommon bile duct, and together, they pass throngh 
the wall of the deseending part of the duodenum. The 
aeeessory dnet originates in the neek of the panereas 
and opens into the duodenum 2 em above the main 
duct. 


◄ 

Grant’s 134,135, 
156,157 

Netter’s 273, 274, 
278, 298 
Rohen 296, 297, 
315,317, 319 


► 

Grant’s 134, 
135,157 
Netter’s 301,305, 

306, 310 
Rohen 302, 
309, 317 


Disseet the biliary passages, duodenum, and head 
of the panereas as an entire bloek of tissne. Make the 
stomaeh mobile by entting aeross the greater omen- 
tum below the gastroepiploie vessels adjaeent to the 
greater curvature. Elevate the stomaeh similar to that 
seen in ATLAS PLATE 260 #260.1, and expose the 

panereas and duodenum by cutting throngh the peri- 
tonenm eovering their anterior snrfaees. Identify the 
gastrodnodenal artery and find its superior panere- 
atìcoduodenal branebes. 


There are usually two superior pancreaticoduodenal 
branehes, anterior and posterior; the posterior is some- 
times ealled the retrodnodenal artery. These branehes 
deseend on the anterior and posterior aspeets of the 
head of the panereas and snpply both the panereas and 
the duodenum (Fignre 15-4). They anastomose with 
anterior and posterior branebes of the inferior pan- 
ereatieodnodenal artery that aseends from the supe- 
rior mesenterie artery. Anterior and posterior arterial 
areades are formed by the anastomosis of these vessels 
(Fignre 15-4). 


◄ 

Grant’s 134, 
135,153 

Netter’s 301,304, 
Rohen 316 


► 

Grant’s 125, 
131,164 
Netter’s 272, 299 
Rohen 298, 317 


Disseet the arterial areades in the head of the pan- 
ereas and look for the supraduodenal artery that 
frequently deseends to snpply the anterior snrfaee of 
the first part of the duodenum (Fignre 15-4). Usu- 
ally, this vessel arises from the gastroduodenal artery 
(approximately 60% of eases), and it is often the first 
artery beyond the pylorns to snpply the duodenum. 

Find the eommon bile duct and traee it inferiorly 
on the posterior aspeet of the head of the panereas. 
Disseet the main panereatie duct by pieking away 
small pieees of the panereas along the longitndinal 
eonrse of the duct. Gommenee near the middle of the 
body of the panereas and use ATLAS PLATE 283 
#283.1 as a guide. 

Open the first and seeond parts of the duodenum 
by cutting longitndinally along their anterior snrfaee. 
Identify the major duodenal papilla approximately 
midway down the seeond part. Note this orifiee 
internally opposite the site where the hepatie and 
panereatie ducts join externally (ATLAS PLATE 
283). Try to loeate the opening of the aeeessory 
duct 2 em proximal to the major papilla. 

Find the superior mesenterie artery and vein as 

they eross anterior to the third (or horizontal) part of 
the duodenum. Find the origin of the portal vein by 
identifying the jnnetion of the splenie and snperior 
mesenterie veins (ATLAS PLATE 282). Find the 
splenie artery and identify one or more of its numer- 
ous panereatie branehes that deseend into the gland. 
Follow the body of the panereas to the left, and note 
the relationship of the tail of the panereas to the mid- 
dle part of the left kidney and the hilum of the spleen. 

E. Spleen (ATLAS PLATES 286.1, 286.2, 287). The 

spleen is a soft, pnrplish organ loeated in the upper left 
quadrant of the abdomen, and its convex diapbrag- 
matie surface lies deep to the 9th, lOth, and 1 Ith ribs 
(ATLAS PLATE 245 #245.2). Its eoneave viseeral 
surface is oriented toward other abdominal organs and 
presents gastrie, renal, and eolie impressions, as well 
as a small region of the splenie hilum where the tail of 
tbe panereas eontaets the spleen. The spleen is sur- 
rounded by peritonenm, the two folds of which are 
eonneeted to the kidney (lienorenal ligament) and the 
stomaeh (gastrosplenie ligament). 

Follow the splenie artery and vein aeross the 
abdomen toward the splenie hilum (ATLAS PLATE 
256). Note whether small aeeessory spleens exist 
along their eonrse (found in 25% of individnals). 
Disseet the splenie branehes at the hilum and then 
find the left gastroepiploie artery branehing from 
the splenie artery to the greater curvature. Find one 
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or more short gastrie branehes of the splenie artery 
that snpply the fnndns of the stomaeh (ATLAS 
PLATE 253). 

Elevate the stomaeh and palpate the viseeral sur- 
faee of the spleen. Pull the spleen forward from the 
diaphragm and then remove it from the abdomen by 
severing its peritoneal ligaments and the splenie ves- 
sels at the hilum. Study its diaphragmatie and vis- 
eeral snrfaees (ATLAS PLATES 286.2, 287.2). 

Make an ineision throngh the spleen and examine 
its cut surfaces. Note its fibroelastie capsule, and 
note that eonneetive tissne trabeenlae pass inward 
from the eapsnle to form a branehing retienlar net- 
work, the interstiees of which are filled with splenie 
pulp. In eertain pathologie eonditions, the spleen 
may enlarge enormonsly. 


eiinìeal Relevanee 


Loeation of the liver. The liver lies direetly below the 
diaphragm and deep to the anterior surfaces of the 
7th to the 11th ribs on the right side. Its left lobe as- 
eends deep to the sternum and the 5th rib on the left 
side. Its sharp inferior border is overlain by the eostal 
margin of the thoraeie eage and deep to this border is 
loeated the pylorus of the stomaeh and the proximal 
part of the gallbladder. If the liver ean be palpated in- 
ferior to the eostal margin, it may be enlarged. 
eirrhosis of the liver. This eondition is marked by 
degeneration of the hepatie parenehyma, patehes of 
which are then replaeed by sear tissue.This eondition 
frequently develops in ehronie aleoholism and usually 
is caused by inadequate nutrition. This eondition is 
also known as Laennee’s eirrhosis. If portal hyperten- 
sion develops from the impairment of venous blood 
return through the liver, enlargement of veins in the 
esophagus or rectum and around the umbilicus ean 
occur. Of these varieosities, those on the inner aspeet 
of the esophagus ean be exceedingly dangerous and 
ean lead to massive hemorrhage and death. 


Gallstones. These eoneretions ean develop but not 
cause pain, or they ean obstruct the biliary traet and 
cause acute pain that is often referred to the right up- 
per quadrant. Obstruction of the biliary traet by gall- 
stones ean cause an inflammatory reaetion on the 
inner surface of the gallbladder because of its en- 
largement (eholeeystitis). Excess bile in the biliary 
system ean beeome absorbed in the bloodstream and 
cause a eondition ealled jaundice. 

The duodenum. The duodenum has four parts: su- 
perior, deseending, transverse, and aseending. Its 
name implies that the length of the duodenum is 
equivalent to the breadth of 12 fingers.The horizontal 
3rd part erosses the midline and is itself erossed an- 
teriorly by the superior mesenterie vessels. If an indi- 
vidual quickly loses much weight, these vessels ean 
eonstriet the duodenum and cause a bloekage of the 
gastrointestinal traet. 

Gareinoma of the panereas. If this serious eondi- 
tion exists, it most often occurs in the head of the 
panereas, and at this site it could obstruct the biliary 
system. A backup of bile absorbed by the vascular 
system causes the diseoloration of the skin ealled 
]aundice. This eondition is best observed by looking 
at the white selera of the eyes, which appears 
yellowish. 

Enlargement of the spleen. This organ of the reticu- 
loendothelial system ean beeome greatly enlarged 
from diseases that affeet that system, such as lym- 
phoma or leukemia.This enlargement is referred to as 
splenomegaly. 

Abdomlnal aorta. The aorta enters the abdomen 
anterior to the body of the first lumbar vertebra (L1) 
or the dise between T12 and L1. This large vessel 
then deseends retroperitoneally and to the left of the 
inferior vena eava to the level of the 4th lumbar ver- 
tebra where it divides into left and right eommon iliae 
arteries. The wall of the aorta (above, below, or near 
the origin of the renal arteries) ean weaken and 
bulge, forming an aortie aneurysm. These ean be 
surgically repaired with a graft, but the most vulner- 
able are those that arise at or near the origin of the 
renal arteries. 


◄ 

Grant’s 127,130, 
131,135,146,148 
Netter’s 300-302 
Rohen 315-317, 
318 




DISSEGTION 



Objeetives 


1 Disseet the superior and inferior mesenterie vessels 
and their branehes. 

2 Disseet the small intestine vvithin the abdomen; 
remove the jejunum and iLeum and study their 
internal structure. 


3 Disseet the cecum and appendix and the remainder 
of the large bovvel as far as the rectum; remove the 
large intestine. 


ATLAS KEY: 

eiemente Atlas, 6th Editìon = Atlas Plate # 
Grant's Atlas, 12th Edition = Grant’s Page # 
Netteris Atlas, 4th Editìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


L Superior and Inferior Mesenterie Vessels 

The superior and inferior mesenterie arteries are un- 
paired branehes from the abdominal aorta. The snperior 
and inferior mesenterie veins drain the GI traet from the 
2nd (deseending) part of the duodenum to the midregion 
of the reetnm, and their blood flows into the portal vein. 

A. Superior Mesenterie Artery and Vein. The snperior 
mesenterie artery, which arises from the abdominal 
aorta 1 em below the eeliae tmnk, is an nnpaired ves- 
sel that snpplies all of the small intestine except for the 
proximal 7 to 10 em of duodenum ( ATL AS PL ATES 
292,293). It also supplies the cecum and appendix, the 
aseending eolon, and most of the transverse eolon. To 
the right of the artery eonrses the snperior mesenterie 
vein. The snperior mesenterie artery is erossed by the 


splenie vein, which joins the snperior mesenterie vein 
to form the portal vein (ATLAS PLATE 294). 

Surrounding the snperior mesenterie artery at its 
sonree is the snperior mesenterie plexus, eontain- 
ing both sympathetie and parasympathetie nerve 
fibers. Also found here are numerous lymphatie 
ehannels and nodes (ATLAS PLATE 352). Below 
the panereas, the snperior mesenterie vessels 
deseend over the horizontal (3rd) part of the duode- 
num where they eommenee giving off branehes 

(ATLAS PLATES 282, 292, 293). From the supe- 

rior mesenterie artery arise (1) the inferior panere- 
atieodnodenal artery, (2) intestinal arteries (jeju- 
nal and ileal), (3) the ileoeolie artery, (4) the right 
eolie artery, and (5) the middle eolie artery. 

1. Inferior panereatieodnodenal artery. Usually, 
this vessel is the fìrst braneh off of the snperior 
mesenterie artery, and it arises near the upper 
border of the horizontal duodenum (ATLAS 
PLATE 253) (it may arise from the uppermost 
jejunal artery). It eonrses to the right, behind the 
snperior mesenterie vein, and divides into ante- 
rior and posterior branehes, which anastomose 
with the anterior and posterior snperior panere- 
atieodnodenal vessels. 


◄ 

Grant’s 134, 
135,160 

Netter’s 301,306, 
309, 310 
Rohen 302, 

309, 317 

► 

Grant’s 134 
Netter’s 300, 
301,305 
Rohen 316 
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FIGURE 16-1 


eomparison of the 


arteriaL areades in the jejunum on 
the Left and the iLeum on the right 



:\ 


Vasa reetae 


Areades 


\ \ > \ ' 

V ^ K ' 1 : 

\ ^ í í ' '■ 

\ "'i \ y r ' ' 1 ' V ; - 


X '-J ■: 1 i í r 

i 1 ■■-•, ■■-. ■'. ì r ''ì í ^ 

J. ’-j'' r í 


•m* 


\\ ^ ^ 


M 




í : 
\ ^ 


ij 












V > 


.u 


'L 


2. Jejunal and ileal ìntestìnal branehes. There are 
12 to 16 jejunal and ileal intestinal branehes that 
arise from the left side of the superior mesenterie 
artery and eonrse between the two leaves of the 
mesentery (ATLAS PLATES 292, 293). De- 

seending nearly parallel to eaeh other, they di- 
vide to join neighboring branehes and form a se- 
ries of arehes. These arehes (or areades) are 
initially simple in the jejunum but beeome more 
complex with three and sometimes four tiers of 
arehes in the distal ilium (Fignre 16-1). Straight 
branehes, ealled vasa reetae, eonrse to the intes- 
tinal wall from the ontermost areh. 

3. The ileoeolie artery. The ileoeolie artery arises 
midway down on the right side of the snperior 
mesenterie artery, often the most inferior of the 
branehes from this side of the main stem (AT- 
LAS PLATES 292, 293). It eonrses toward the 

ileoeeeal jnnetion, where its aseending braneh 
anastomoses with the right eolie artery to snpply 
the aseending eolon. Its deseending braneh anas- 
tomoses with the most distal ileal braneh to sup- 
ply the terminal ileum. The ileoeolie artery gives 
rise to anterior and posterior eeeal arteries and 
the important appendicular artery. This latter 
vessel passes behind the terminal ileum and sup- 
plies the vermiform appendix between the 
leaves of the mesoappendix (Fignre 16-2). 

4. Right eolie artery. The right eolie artery may 
arise from the snperior mesenterie artery or from 
a eommon stem with the ileoeolie. It eonrses be- 
hind the peritonenm to the right, anterior to the 
right nreter and gonadal vessels, to snpply the as- 
eending eolon and the right eolie (hepatie) flexure 

(ATLAS PLATES 292, 293). It anastomoses 

with the ileoeolie and middle eolie arteries. 


◄ 

Grant’s 135, 
140,141 
Netter’s 306, 

307, 310 
Rohen 302, 

303, 309 

► 

Grant’s 138,139, 

143,144 
Netter’s 306, 307 
Rohen 302, 
303, 308 

► 

Grant’s142 
Netter’s 307, 308 

◄ 

Grant’s 139-141, 
144,145 
Netter’s 306, 

307, 322 
Rohen 302, 303, 
309 


► 

Grant’s136,144 
Netter’s 270, 
278, 298 
Rohen 296, 
308,311 


◄ 

Grant’s 134, 
140,141 
Netter’s 307, 
322, 323 
Rohen 302, 
303, 309 


5. Middle eolie artery. The middle eolie artery 
arises from the snperior mesenterie artery just 
below the panereas, and it divides into right and 
left branehes to snpply the transverse eolon (Fig- 
ure 16-3). It anastomoses with the right eolie ar- 
tery and with the left eolie braneh of the inferior 
mesenterie artery. 

6. Marginal artery. Along the inner border of the 
large bowel, an anastomosis is formed that 
involves the ileoeolie, right eolie, and middle 
eolie arteries, and branehes from the inferior 
mesenterie artery. This anastomosis is ealled the 
marginal artery (of Drnmmond), and it eireles 
the inner border of the large intestine, giving 
off straight branehes (vasa reetae) to the bowel 
(Fignre 16-3). At times, seeondary areades are 
formed by the anastomosing vessels so that the 
marginal artery may be found elose to the border 
of the large eolon or, beeanse of an interposed 
areade, at a short distanee from it. 

Refleet the stomaeh and the transverse eolon 
upward and push the eoils of jejunum to the right. Lo- 
eate the duodenojejunal jnnetion 2 em to the left of 
the midline just below the transverse mesoeolon. Note 
if one or more dnodenal fossae or reeesses ean be ree- 
ognized at that jnnetion (ATLAS PLATE 290). 

In approximately 75% of eases, an inferior duode- 
nal reeess is loeated on the left side of the terminal part 
of the duodenum where the small intestine acquires its 
mesentery (ATLAS PLATE 290). This reeess, loeated 
at the L3 vertebra, may be 2 em deep, and its entranee 
allows the tips of one or more fingers. 

Other fossae that may be present at this site inelnde 
the snperior dnodenal reeess (ATLAS PLATE 290), 
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FIGURE 16-2 


The artenaL suppLy 


to the iLeoeeeaL region and the 
vermiform appendix. 


Appendicular artery 


Vermiform appendix 


approximately 2 em above the inferior dnodenal reeess; 
the important paraduodenal reeess, which invaginates 
behind the inferior mesenterie vein (20% of snbjeets, 
most often in ehildren); and the less frequent retroduo- 
denal reeess, loeated upward behind the fonrth part of 
the duodenum. These reeesses are important beeanse 
they are sites where herniation and possible stran- 
gnlation of a loop of small intestine may occur. 


Disseet into the mesentery to the right of the duo- 
denojejunal jnnetion and expose the superior 
mesenterie artery and vein below the inferior bor- 
der of the duodenum. Follow the artery superiorly to 
the interval between the neek of the panereas and the 
upper border of the duodenum and find the inferior 
panereatieodnodenal artery and its branehes. 
These vessels may be hidden by a dense network of 
nerve fibers ealled the snperior mesenterie plexus, 
which surrounds the proximal part of the snperior 
mesenterie artery (ATLAS PLATE 208). Carefully 
cut away the plexus from the vessels to visualize the 
anastomosis between the inferior and snperior pan- 
ereatieodnodenal vessels. 


◄ 

Netter’s 270 
Rohen 310, 318 


► 

Grant’s140,141 
Netter’s 306 
Rohen 302, 308 


◄ 

Grant’s140,141, 
144,145 

Netter’s 301-306, 
309 

Rohen 303, 309, 
316, 317 


Separate the deseending part of the duodenum and 
the head of the panereas from the right kidney, right 
nreter, and inferior vena eava. Refleet the right side of 
the duodenum and head of the panereas to the left and 
see on their posterior snrfaee the anastomosis of the 
vessels. 

Push the eoils of the jejunum and ileum aeross the 
midline to the left (ATLAS PLATE 288). Strip the 

peritonenm from one or two eoils of upper jejunum 
to expose several jejunal branehes of the superior 
mesenterie artery. Piek away the fat along these ves- 
sels and identify some of the numerous mesenterie 
lymph nodes and the complex web of mesenterie 
nerve fìbers that aeeompany the vessels within the 
mesentery (ATLAS PLATE 270). Display the vasa 
reetae and the single row of arterial areades that 
eharaeterize the upper jejunum. 

Similarly, disseet one or two loops of ileum 10 em 
(4 inehes) proximal to the ileoeeeal junction. Note 
that the areades are more complex and that two or 
three rows of areades often preeede the shorter vasa 
reetae (Fignre 16-1). 
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FIGURE 16-3 


The bLood suppLy to the Large eoLon. Note the marginaL artery (of Drummond) 


By lifting a loop of small intestine in front of a bright 
light, a snrgeon ean reeognize the degree of complexity 
of the vasenlar pattern and thereby know approximately 
which part of the small intestine is being manipnlated. 


◄ 

Grant’s 136,139 
Netter’s 271, 
281,283 
Rohen 307, 311, 
318 


Before disseeting the ileoeolie artery, look for the su- 
perior and inferior ileoeeeal reeesses and their 
assoeiated peritoneal folds adjaeent to the ileoeeeal 
jnnetion (ATLAS PLATE 288). Also, determine the lo- 
eation of the vermiform appendix and its mesentery. 


The snperior and inferior ileoeeeal reeesses are the 
most eonstant in the eeeal region (ATLAS PLATE 288). 
The snperior ileoeeeal reeess is loeated above the ileo- 
eeeal jnnetion, and it is bonnded anteriorly by the vasen- 
lar peritoneal fold of the eeenm that eontains the anterior 
eeeal artery and vein and posteriorly by the mesentery of 
the ilenm. The inferior ileoeeeal reeess is loeated below 
the ileoeeeal jnnetion and it lies between the inferior 
ileoeeeal fold (the “bloodless fold of Treves”) and the 
mesentery of the appendix (ATLAS PLATE 303 
#303.2). The ileoeeeal reeesses are important as anatomie 
landmarks but not as sites for intestinal hemiations. 


◄ 

Grant’s 139-141 
Netter’s 306, 307 
Rohen 302, 

303, 309 


► 

Grant’s 145, 
160,161 
Netter’s 309-34 
Rohen 300-303, 

309 


Disseet the ileoeolie braneh of the superior 
mesenterie artery, often the lowest braneh from the 

right side of the main stem (ATLAS PLATES 292, 
293, 297). Find its branehes to the eeenm and iden- 
tify the terminal ileum and aseending eolon (Figure 
16-2). Find the appendicular braneh to the vermi- 
form appendix that most often arises from the pos- 
terior eeeal artery (ATLAS PLATE 303 #303.2). 

Identify the right eolie and middle eolie 

branehes, which arise snperior to the ileoeolie on the 
right side of the main stem (ATLAS PLATES 292, 
293, 297). Traee these vessels to the aseending and 
transverse eolons and observe their anastomosing 
branehes (Fignre 16-3). 

Note that the tribntaries of the snperior mesen- 
terie vein follow the arteries. Observe that this vein 
begins in the ileoeolie region by the jnnetion of the 
ileal and ileoeolie veins (ATLAS PLATE 292). It en- 
larges as it aseends and behind the panereas it joins 
the splenie vein to form the portal (ATLAS PLATES 
282 #282.2, 283 #283.2). 
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B. Inferior Mesenterie Artery and Vein. The inferior 
mesenterie artery is smaller than the snperior, and it 
snpplies the left part of the transverse eolon, the splenie 
flexure, and the deseending and sigmoid eolons. Its ter- 
minal braneh is the snperior reetal artery, which is 
distributed to the upper part of the rectum (ATLAS 
PLATES 294,295). Arising from the abdominal aorta 
approximately 4 em above the aortie bifnreation, the 
inferior mesenterie artery eonrses inferiorly and to the 
left behind the peritonenm and into the lesser pelvis 
between the two leaves of the sigmoid mesoeolon. 

The inferior mesenterie vein retnrns blood from the 
reetnm and the sigmoid and deseending eolons. It 
eonrses snperiorly behind the peritonenm anterior to the 
left psoas major mnsele and flows into the splenie vein 
(ATLAS PLATE 294). It may terminate near the point 
of jnnetion of the splenie vein with the snperior mesen- 
terie artery where the portal vein is formed. 

The inferior mesenterie artery gives off the left eolie 
braneh, two to four sigmoid arteries, and the snperior 
reetal artery. 

1. Left eolie braneh. The left eolie braneh of the 

inferior mesenterie artery eonrses to the left and 
usually divides into aseending and deseending 
branehes. Its aseending braneh snpplies the left 
half of the transverse eolon, the left eolie (splenie) 
flexure, and the upper part of the deseending 
eolon. The deseending braneh snpplies the lower 
part of the deseending eolon and anastomoses 
with the nppermost sigmoid artery (ATLAS 

PLATES 294, 295). 

2. Sigmoid arteries. The sigmoid branehes of the 
inferior mesenterie artery eonrse inferolaterally to 
the left and snpply the lower part of the deseend- 
ing eolon. They anastomose with the left eolie ar- 
tery, enter the sigmoid mesoeolon, and snpply all 
of the sigmoid eolon. Inferiorly, the sigmoid ar- 
teries anastomose with the snperior reetal artery 
(Figure 16-4). 

3. Superior reetal artery. The snperior reetal artery 
is the eontinnation of the main stem of the inferior 
mesenterie artery beyond the sigmoid branehes. It 
deseends into the pelvis and divides into smaller 
branehes. These anastomose on the reetnm with 
the middle reetal braneh of the internal iliae ar- 

tery (ATLAS PLATES 294,360). 

Turn the eoils of the small intestine to the right 
and identify the inferior mesenterie artery arising 
from the aorta approximately 4 em above its bifnrea- 
tion and at a site deep to the horizontal part of the 
duodenum (ATLAS PLATES 294, 268). Observe 
that the artery (with the inferior mesenterie vein to 
its left) lies behind the peritonenm and that the 


◄ 

Grant’s142,145 
Netter’s 307, 310, 
312,323 
Rohen 301,302, 
308 


◄ 

Grant’s 142, 
143,145 
Netter’s 307, 323 
Rohen 302, 308 


◄ 

Grant’s142,143 
Netter’s 307, 323 
Rohen 302, 308 


◄ 

Grant’s142,143 
Netter’s 302, 323 
Rohen 302, 308 


► 

Grant’s 136,137 
Netter’s 280 

◄ 

Grant’s142, 

143,145 

Netter’s 307, 311, 
312,313 
Rohen 302, 

303, 308 
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artery to the deseending and sigmoid eoLons and to the 
upper rectum. 


inferior mesenterie plexus of autonomic nerves sur- 
rounds the vessel at its sonree. Disseet throngh the 
peritonenm, identify the left eolie artery, and traee it 
to the deseending eolon where it divides into aseend- 
ing and deseending branehes (ATLAS PLATE 294). 

Find the sigmoid branehes by disseeting into the 
layers of the sigmoid mesoeolon (ATLAS PLATE 
294, Fignre 16-4). Traee the main stem of the infe- 
rior mesenterie artery inferiorly where its eontinna- 
tion beeomes the superior reetal artery. 

Follow the inferior mesenterie vein snperiorly; 
observe that it lies to the left of the artery and medial 
to the left nreter (ATLAS PLATES 268, 294). Dis- 
seet it snperiorly as it erosses the left gonadal vessels 
and aseends behind the duodenum and panereas to 
enter the splenie vein. 


II. Jejunum and Ileum 


The jejunum and ileum are attaehed to the posterior ab- 
dominal wall by the mesentery of the small intestine and 
are arranged in eoils that extend from the duodenum to 
the cecum (ATLAS PLATES 288, 290). The jejunum 
eomprises the upper two-fìfths of the small intestine be- 
yond the duodenum, and the ileum eomprises the distal 
three-fifths. The anatomy of the jejunum is different from 
that of the ileum but the ehange is gradnal, and no spe- 
eifie line marks the bonndary between these two parts of 
the small bowel. The jejunum has a thieker wall and a 
slightly larger diameter (4 em) than the ileum (3.5 em), 
is more vascular, and is redder in eolor in a living body. 
Solitary and aggregated lymphatie follieles (ealled 
Peyer’s patehes) are larger and more numerous in the 
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ileum, espeeially in its most distal part. The inner surface 
of the jejunum is marked by many eirenlar folds, ealled 
plìeae eirenlares. These diminish in nnmber in the up- 
per ileum and are virtnally absent in the lower ileum. 

Roll a eoil of upper jejunum between your thumb 
and index finger and try to feel the folds of the mu- 
cous membrane on the internal snrfaee of the je- 
junum. Gompare it with the smoother distal ileum 
and note that the jejunum feels thieker. 

Remove the j ej unum and ileum to study their in- 
temal snrfaees. Tie two strings tightly (2 em apart) 
aronnd the jejunum 8 em (3 inehes) below the duo- 
denojejunal jnnetion. Similarly, tie a pair of strings 
aronnd the ileum just above the cecum. Cut through 
the jejunum and ileum between the two ligatnres of 
eaeh pair. Remove the small intestine by severing the 
mesentery near its attaehment to the small bowel 

(ATLAS PLATE 300). 

To study the inner snrfaee of the jejunum, tie an- 
other pair of strings 15 em (6 inehes) below the upper 
end of the removed intestine and cut the jejunum be- 
tween the new ligatnres. Similarly, tie a pair of liga- 
tures approximately 15 em (6 inehes) above the ileal 
end of the removed intestine and cut the ileum be- 
tween these new ligatnres. 

At a sink with mnning water remove the ligatnres 
from the 6-ineh pieees of jejunum and ileum. Cut open 
the two pieees of small intestine longitndinally. Note 
the eirenlar folds on the inner mneosal snrfaee of the 
jejunum and the smoothness of and laek of folds on the 
inner snrfaee of the ileum. Spread the opened intes- 
tinal pieees on an absorbent snrfaee (such as a paper 
towel) and allow to dry. Identify the lymphatie folli- 
eles, best seen by transillnmination of the ileum. These 
are fewer, smaller, and diffienlt to see in the elderly. 


► 

Grant’s 136, 
139,140 
Netter’s281,284 
Rohen 306, 
310, 318 


► 

Grant’s 143 
Netter’s 281-284 
Rohen 310 


III. Large Intestìne 


The large intestine extends from the ileoeeeal jnnetion to 
the anus. It measures approximately 5 feet in length and 
varies in its diameter from 3 to 8 em. The large intestine 
is arranged on the posterior abdominal wall in a horse- 

shoe shape (ATLAS PLATES 288, 290, 304, Figure 

16-3). Commencing at the cecum, the posterior abdom- 
inal wall parts inelnde the aseending eolon, right eolie 
flexure (hepatie), transverse eolon, left eolie flexure 
(splenie), and deseending eolon, all of which surround 
the jejunum and ileum (ATLAS PLATE 304). On reaeh- 
ing the left iliae fossa, the deseending eolon turns medi- 
ally as the sigmoid eolon, which then bends aentely 
downward in the midline into the pelvis at the reetnm 

(ATLAS PLATES 290,304,305). 


◄ 

Grant’s 136 
Netter’s 269, 
284, 307 
Rohen 306-308 


► 

Grant’s172 
Netter’s 263, 281 
Rohen 307, 333 


Except for the reetnm and vermiform appendix, the 
external snrfaee of the large intestine is marked by lon- 
gitndinal mnsele fibers arranged in three narrow bands 
ealled taeniae eoli. On the cecum and aseending eolon 
they are loeated anteriorly (taenia libera), posterome- 
dially (taenia mesoeoliea), and posterolaterally (taenia 
omentalis). These longitndinal mnsele bands alter the 
shape of the large bowel and transform its smooth exter- 
nal shape into a series of saeenlations, ealled hanstrae 
eoli, which are readily visible throngh the peritonenm 

(ATLAS PLATES 301,304). Also found on the snrfaee 
of the large intestine (except the cecum, appendix, and 
reetnm) are numerous small fat-filled projeetions ealled 

appendiees epiploieae. 

A. Cecum and Vermiform Appendix (Fignre 16-5). 

The cecum is a blind pouch that projeets into the right 
iliae fossa and is the first part of the large intestine. 
This large cul de sae (approximately 6 em wide and 
8 em long) is interposed between the terminal ileum 
and the aseending eolon (ATLAS PLATE 301). It is 
often mobile beeanse it is enveloped by peritonenm, 
but at times its posterior surface is devoid of peri- 
toneum, and it is then more fixed. 

On the inner snrfaee of the cecum are situated the 
ileoeeeal orifiee that is guarded by the ileoeeeal 
valve, and the small ostinm into the vermiform ap- 
pendix (Fignre 16-5, ATLAS PLATE 301). The 
ileoeeeal valve is eomposed of snperior and inferior 
fiaps, which are folds of eeeal wall, between which 
is the ileoeeeal orifiee. At the margins of the valve, 
the fiaps unite to form ridges ealled the frennla of 

the valve (ATLAS PLATE 301 #301.1). 

The vermiform appendix arises from the pos- 
teromedial wall of the cecum (ATLAS PLATES 
301,303). It may extend upward posterior to the ee- 
cum (retroeeeal, 65%); inferiorly over the brim of 
the pelvis (deseending or pelvie, 31%); inferiorly to 
the right and posterior to the cecum (subcecal, 2%); 
superior and anterior to the terminal ileum (1%); and 
snperior and posterior to the terminal ileum (1%). 

Lift the cecum and note that it lies in the right iliae 
fossa over the peritonenm that eovers the iliaens and 
psoas major mnseles and the nerves of the Inmbar 
plexus (ATLAS PLATE 316). Find the appendix and 
note that the three longitndinal mnsele bands, or tae- 
niae, eonverge at its origin on the cecum. Note that the 
ileoeeeal orifiee projeets onto the anterior abdominal 
wall at the point of interseetion between the intertn- 
berenlar line and the right lateral bonndary of the ree- 
tus abdominis mnsele. Observe that the root of the ap- 
pendix lies approximately 1 ineh inferior to the 
ileoeeeal jnnetion (ATLAS PLATE 301 #301.1). 
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B. Aseending, Transverse, Deseending, and 

Sigmoid Golons. 

1. Aseending eolon. The aseending eolon passes su- 
periorly above the iliae erest to the inferior border 
of the right lobe of the liver where it bends sharply 
forward and to the left forming the right eolie (or 

hepatie) flexure (ATLAS PLATES 300, 304). It 
is 12 to 20 em in length (5-8 inehes), and it is eov- 
ered ventrally and on its sides by peritonenm, but 
no peritonenm eovers its posterior snrfaee. It rests 
on faseia overlying the quadratus lumborum and 
iliaens mnseles and the ilioingninal and iliohy- 
pogastrie nerves (eompare ATLAS PLATE 300 
to PLATE 306). The right eolie (or hepatie) 
flexure lies anterior to the fat and faseia surround- 
ing the right kidney. Anterior to the right eolie 
flexure is the right lobe of the liver and the fundus 
of the gallbladder. Posterior to the right eolie flex- 
ure courses the deseending (2nd) part of the 
duodenum. 


2. Transverse eolon. The transverse eolon measnres 
45 to 50 em in length (18-20 inehes), making it the 
longest part of the large intestine. It arehes aeross 
the abdomen from the right eolie flexure to the 
lower part of the spleen where it tums abruptly 
downward at the left eolie (or splenie) flexure 
(ATLAS PLATES 300,304,305). The transverse 
eolon is mobile beeanse it is snspended from the 
posterior abdominal wall by the transverse meso- 
eolon and its position therefore varies somewhat in 
different individnals. The root attaehment of the 
transverse mesoeolon from the posterior abdomi- 
nal wall erosses the deseending (2nd) part of the 
duodenum, the head of the panereas, and the lower 
border of the body and tail of the panereas 
(ATLAS PLATE 306). Between the leaves of the 
transverse mesoeolon eonrse the middle eolie ar- 
tery and vein along with lymphaties and viseeral 
nerves that serve the transverse eolon. The left 
eolie flexure is loeated posterior to the greater 
curvature of the stomaeh and anterior to the left 


► 

Grant’s 124,136, 

138,144 
Netter’s 270, 
271,284 
Rohen 292, 301, 

306, 309 

◄ 

Grant’s 96,136, 
144,160 
Netter’s 269, 
271,284 
Rohen 307, 318 
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kidney, splenie hilnm, and tail of the panereas. At 
this flexure, the transverse eolon bends inferiorly 
to beeome the deseending eolon (eompare ATLAS 

PLATES 300,304,305). 

3. Deseending eolon. The deseending eolon is ap- 
proximately 25 em long (10 inehes), and it courses 
from the left eolie flexure to the brim of the pelvis, 
where it turns medially and posteriorly to beeome 

the sigmoid eolon (ATLAS PLATES 290, 294, 
295). Its diameter is less than that of either the as- 
eending or transverse eolons. It lies initially adja- 
eent to the spleen and left kidney and then anterior 
to the quadratus lumborum, iliacus and psoas ma- 
jor mnseles, and the nerves of the left Inmbar 
plexus (eompare ATLAS PLATES 295, 306). Its 
anterior snrfaee and sides are eovered by peri- 
tonenm seenring it to the posterior abdominal wall, 
but at times, its lower part has a short mesoeolon, 
making it somewhat more mobile. 

4. Sigmoid eolon. The sigmoid eolon, althongh 
variable, averages approximately 40 em in length 
(16 inehes), and it eommenees at the lower end of 
the deseending eolon in the lesser pelvis (ATLAS 
PLATES 294, 390). It is freely movable beeanse 
it is surrounded by peritonenm that forms a 
mesentery ealled the sigmoid mesoeolon. The at- 
taehment of the mesoeolon is shaped as an in- 
verted V, and it ends medially in front of the 
saernm. At this site, the sigmoid eolon bends in- 
feriorly into the pelvis as the reetnm (ATLAS 

PLATES 290,306). 


ineise the peritonenm vertieally along the right 
border of the aseending eolon. Retraet the eolon me- 
dially and identify the lower pole of the right kidney, 
deep to which are loeated the longitndinal faseieles 
of the quadratus lumborum muscle. Below the iliae 
erest identify the iliaens mnsele, and anterior and me- 
dial to the iliaens, observe the psoas major mnsele 

(ATLAS PLATES 314,315). 

With the liver at its normal position in the right up- 
per quadrant, observe the relationship of the right eolie 
flexure to the right lobe of the liver and the gallbladder 
(ATLAS PLATE 295). Follow the transverse eolon 
and its mesoeolon aeross the abdomen to the left eolie 
flexure. In doing so, manipnlate the two layers of the 
mesoeolon and note how they separate to enelose the 
transverse eolon. Cut away the attaehment of the trans- 
verse mesoeolon from the anterior snrfaees of the duo- 
denum and panereas. Just below the lower pole of the 
spleen, identify a double-fold of peritoneum ealled the 
phrenieoeolie ligament, which attaehes the abdomi- 
nal snrfaee of the diaphragm to the left eolie flexure 

(ATLAS PLATES 295,306). 


◄ 

Grant’s172 
Netter’s 263, 
281,284 
Rohen 302, 
308, 311 


► 

Grant’s 136,138, 

142,144 
Netter’s 271, 
274, 284 
Rohen 306-308, 

310 


◄ 

Grant’s 138,144, 
145,215 
Netter’s 271,284 
Rohen 308, 
311,318 


◄ 

Grant’s 125,136, 
137,144 
Netter’s 329, 

330, 331 
Rohen 318, 

330, 331 


◄ 

Grant’s125 
Netter’s 273, 274 


Cut the peritoneum along the left border of the de- 
seending eolon and refleet the eolon medially. Verify 
by palpation the lower border of the left kidney and 
note the same mnseles (quadratus lumborum, iliacus, 
and psoas mnseles) seen on the right side. Follow the 
sigmoid eolon medially toward the reetnm and eon- 
firm that the attaehment of the root of the sigmoid 
mesoeolon ontlines the shape of an inverted “V” 

(ATLAS PLATE 306). 

Tie two ligatnres (approximately 1/2 ineh apart) 
2 inehes above the site where the sigmoid eolon 
bends inferiorly to beeome the reetnm. Cut aeross the 
sigmoid eolon between the two ligatnres. Then, remove 
the large intestine from the posterior abdominal wall 
by entting away the peritoneal attaehments of the li- 
gated terminal ileum, cecum, and aseending eolon. 
Cut the transverse mesoeolon near its attaehment to 
the transverse eolon, detaeh the deseending eolon, 
and finally cut the sigmoid mesoeolon along the bor- 
der of the sigmoid eolon. With the jejunum, ileum, 
and most of the large intestine removed, the posterior 
abdominal wall is exposed for fnrther study (ATLAS 
PLATE 306). 


eiinieal Relevanee 


Lymphoid tissue in the smaii intestine. The eollee- 
tion of lymphoid nodules (ealled Peyer’s patehes) in 
the small intestine is most numerous in the lower 
ileum. These nodules are loeated on the antimesen- 
terie border of the bowel and are not present in the 
upper part of the jejunum. More evident in younger 
persons, these nodules tend to involute and disap- 
pear as individuals grow older. 

Meekei’s diverticuium. This eongenital eondition, 
found in about 1 to 2% of the population, is a divertie- 
ulum of the small intestine loeated on the antimesen- 
terie border of the ileum about 1.5 to 3 feet (average 
2 feet) proximal to the ileoeeeal junction. Its length 
may vary from 0.5 to 4 inehes, and it is the remnant of 
a narrow tube ealled the vitelline duct that normally is 
obliterated by the 7th prenatal week. If it persists in its 
entirety, it ean lead to a fistula at the umbilicus, or if 
only the intestinal end of the duct remains open, it be- 
eomes a Meekel’s diverticulum. 
eisterna ehyli. A sae loeated to the right of the ab- 
dominal aorta anterior to the bodies of the L1 and L2 
vertebrae that reeeives lymph from the gastrointesti- 
nal traet and the organs and the walls of the pelvie 
regions. After a fatty meal the lymph from the gas- 
trointestinal traet is milky and is ealled ehyle. The 
thoraeie duct eommenees at the eistema ehyli and 
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aseends in the posterior mediastinum to open into the 
left subclavian vein. 

Duodenojejunal junction. This continuation of the 
duodenum, where it beeomes jejunum, is loeated just 
below the transpylorie plane. Here, the small intestine 
beeomes intraperitoneal by beeoming surrounded by 
two leaves of peritoneum from the mesentery that 
evaginate from the posterior abdominal wall. 
Duodenal fossae. Several types of duodenal fossae 
ean be found at the duodenojejunal junction. These 
are signifieant because hernias of the small bowel 


ean occur into one or another of these fossae. These 
are surgically important because the herniated loop 
could beeome strangulated. When repaired, eare 
must be taken not to injure the nearby inferior mesen- 
terie vein. 

Ligament of Treitz. This suspensory ligament of the 
small intestine at the duodenojejunal junction extends 
from the distal end of the duodenum or the proximal 
part of the jejunum superiorly to the right crus of the 
diaphragm. It passes superiorly posterior to the pan- 
ereas and anterior to the aorta. 




DISSEGTION 



AbdominaL Cavity IV: 
Posterior AbdominaL WaLL 


Objeetives 


1 Disseet the gonadaL vesseLs, kidneys, oreters, and 
soprarenaL gLands. 

2 Disseet the muscLes of the posterior abdominaL waLL 
and the nerves of the Lumbar pLexus. 

3 Disseet the diaphragm from the abdominaL aspeet. 

4 Disseet the abdominaL aorta, inferior vena eava, and 
Lumbar sympathetie ehain. 

ATLAS KEY: 


along the lesser and greater curvatures of the stom- 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 


aeh. Cut the splenie, hepatie, and snperior mesenterie 
vessels and remove the stomaeh, duodenum, pan- 
ereas, and spleen. 

Grant's Atlas, 12th Edìtìon = Grant’s Page # 



Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Editìon = Rohen Page # 


I. Gonadal Vessels, Kìdneys, 
Llreters, and Snprarenal Glands 


After disseetion of the gastrointestinal traet, there 
remain within the abdominal eavity the kidneys, 
nreters, snprarenal glands, the abdomìnal aorta and 
its paired branehes, and the inferior vena eava and its 
tribntaries. Behind these strnetnres are loeated the mus- 
eles that eomprise the posterior wall of the abdomen, 
the nerves of the Inmbar ple^ns, and the Inmbar sym- 
pathetie ehains. Superior to these structures is found 
the diaphragm forming the muscular roof over the 
abdominal eavity. 

The stomaeh, duodenum, panereas, and spleen must 
still be removed (if not already done) before proeeed- 
ing with a disseetion of the posterior abdominal viseera 
and wall. 


◄ 

Grant’s 163 
Netter’s 329 
Rohen 331 


Cut through the esophagus just below the 
esophageal hiatus and sever the vasenlar attaehments 
of the greater and lesser omenta, and the vessels 


The testienlar or ovarian vessels will be loeated first and 
then the kidneys, nreters, and snprarenal glands disseeted 
free from the surrounding fat. 

A. The Gonadal Vessels. The testienlar arteries arise 
from the aorta anteriorly and diverge as they deseend 
inferolaterally. The vessels eross the nreters, gen- 
itofemoral nerves, and the extemal iliae arteries on 
their way to the abdominal ingninal rings where they 
enter the ingninal eanals (ATLAS PLATE 307). The 
right testienlar vein aeeompanies the artery initially, 
but then aseends to enter the inferior vena eava. The 
left testienlar vein also aseends with its aeeompany- 
ing artery, but it drains into the left renal vein (Fignre 

17-1, ATLAS PLATE 309.2). 

The two ovarian arteries also arise from the ante- 
rior aspeet of the aorta. They deseend over the brim of 
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FIGURE 17-1 


The renaL and gonadaL vesseLs on the posterior abdominaL waLL 


the pelvis and eross the external iliae arteries to enter 
the broad ligaments of the nterns within which they 
pass to the ovaries (ATLAS PLATE 335.1). The right 
ovarian vein, similar to the right testienlar vein, enters 
the inferior vena eava, whereas the left ovarian vein 
flows into the left renal vein. 


◄ 

Grant’s 163,175 
Netter’s 400, 401 
Rohen 343, 359 


Remove the parietal peritonenm eovering the pos- 
terior abdominal wall. Be eantions in disseeting the 
delieate testienlar (ATLAS PLATE 309.2) or ovar- 
ian vessels that eross anterior to the nreters. Initially, 
look for the vessels throngh the peritoneal layer and 
expose them inferiorly to the abdominal ingninal 
rings (testienlar vessels) or the pelvie brim (ovarian 
vessels). 


► 

Grant’s 163,166 
Netter’s 329, 332, 

334, 341 
Rohen 327, 331 


B. Kidneys, Lreters, and Snprarenal Glands. The 
kidneys are paired organs that excrete excess water 
and waste prodnets resnlting from metabolie fnne- 
tions. They are essential for maintaining eleetrolyte 
and water balanee, and they help eontrol the pH 
of the blood and tissne flnids. This is done by the 
proeesses of fìltering the blood plasma, seereting 
additional snbstanees into the filtrate and then 


► 

Grant’s171 
Netter’s 342 
Rohen 324, 325 


reabsorbing most of the filtrate and salt baek into 
the blood. Approximately 1.3 liters of blood flows 
throngh the renal arteries per minnte, resnlting in 
nearly 180 liters of finid that is filtered into the renal 
tnbnles every 24 honrs. Reabsorption of most of the 
filtered water (approximately 99.5%) and NaCl al- 
lows the formation of approximately 1 liter of nrine 
daily. 

The kidneys are sitnated retroperitoneally on the pos- 
terior abdominal wall, one on eaeh side of the vertebral 
eolnmn (ATLAS PLATES 307-311). They are reddish- 
brown and bean-shaped and measnre 10 to 12 em in 
length, 6 em in width, and 3 em in thiekness. A eoneave 
region, the renal hìlnm, is loeated on the medial border 
of eaeh kidney at the L1 vertebra, and throngh it the 
renal veins, arteries, and nreters traverse (ATLAS 
PLATE 309.2, 311). The kidneys extend between the 
T12 and L3 vertebrae, but the right is slightly lower than 
the left because of the position of the liver. 

The kidneys are embedded in eonsiderable perire- 

nal fat (ATLAS PLATES 319, 329), which extends 

snperiorly over the snprarenal glands. A eondensation 
of faseia, ealled the renal faseìa (Gerota’s faseia). 
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FIGURE 17-2 


The anterior reLationships of abdominaL 


organs to the kidneys. 


► 

Grant’s 163, 
166-168 
Netter’s 333-335 
Rohen 326,327, 

331 


► 

Grant’s 97, 
166-168, 249 
Netter’s 318, 
329, 330 
Rohen 330, 331 


subcostal vessels and nerves (T12) and the ilio- 
hypogastrie and ilioingninal branehes of the 
L1 nerves (ATLAS PLATES 307,316,317). 

3. Renal hilnm. Along the eoneave medial margin 
of the kidney is loeated the renal hilnm, eontain- 
ing the renal vein and artery and the fnnnel- 
shaped npper end of the nreter, which is ealled 

the renal pelvis (ATLAS PLATES 309-311). 

Normally, the renal vein is anterior, the nreter pos- 
terior, and the renal artery in between; however, it 
is not nnnsnal for seeondary branehes of the ves- 
sels to alter this pattern. 

4. IJreters. The ureters are long narrow tnbes that 
lead from the hilnm of the kidney to the nrinary 
bladder. They are approximately 25 em (10 inehes) 
in length, and their smooth mnsenlar wall initiates 
peristaltie movements that eonvey nrine to the 


snrronnds the kidney, its perirenal fat, and the 
snprarenal glands. Dorsal to the renal faseia is a large 
quantity of pararenal fat. 


1. Anterior relationships of the kidneys. The rela- 
tionship of the anterior snrfaee of the kidney 

differs on the two sides (Fignre 17-2). Overlying 
the upper pole of the right kidney is the pyrami- 
dal-shaped right snprarenal gland. Below this, a 
large area of the anterior snrfaee is in eontaet with 
the right lobe of the liver. Inferior to the hepatie 
impression is the right eolie flexure, and, medi- 
ally, the right renal hilum is eovered by the de- 
seending part of the duodenum (ATLAS PLATE 
308 #308.1). 

The upper pole of the left kidney is in eontaet 
medially with the left snprarenal gland. Infe- 
rior to the upper pole, the stomaeh and spleen lie 
anterior to the upper half of the left kidney. The 
left renal hilum lies posterior to the panereas 
(ATLAS PLATE 307), whereas the inferior third 
of the left kidney lies posterior to the jejunum 
and left eolie flexure (Figures 17-2, 17-3, and 
ATLAS PLATE 308 #308.1). 

2. Posterior relationships of the kidneys. The pos- 
terior snrfaee of the kidneys is embedded in 
pararenal fat and overlies the 12th rib on the right 
side and the llth and 12th ribs on the left (AT- 
LAS PLATE 311 #311.3). The upper half of eaeh 
kidney rests on the diaphragm and the medial 
and lateral arenate ligaments (inmboeostal 
arehes). Inferior to the diaphragm both kidneys lie 
on the psoas major and quadratus lumborum 
muscles and the tendons of the transversus ab- 
dominis mnseles (ATLAS PLATES 314, 315). 

Also eonrsing posterior to the kidneys are the 


◄ 

Grant’s162 
Netter’s 329 
Rohen 318 


◄ 

Grant’s 170,171 
Netter’s 330 
Rohen 324, 
331,335 
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Organ reLationships on the posterior 


abdominaL waLL at three LeveLs. A. VertebraL LeveL; B. Great 


vesseLs and kidneys; C. Duodenum and panereas. 
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The suprarenaL (adrenaL) gLands. 


bladder. The ureters deseend into the lesser pelvis 
by erossing the eommon iliae arteries near their 
bifurcation (ATLAS PLATE 307). IJreters re- 
eeive their blood snpply from several sonrees. The 
upper third gets small branehes from the renal 
artery and from the gonadal arteries; the mìddle 
third is snpplied by small vessels direetly from the 
aorta and/or eommon iliae arteries; and the lower 
third is snpplied by branehes from the snperior 
vesieal arteries to the bladder, and in females from 
the nterine arteries as welL 
5. Suprarenal glands (Fignre 17-4). The supra- 
renal (or adrenal) glands are endoerine organs 
sitnated between the vertebral eolnmn and the me- 
dial snrfaee of the upper pole of eaeh kidney. They 
seerete hormones that are essential to life. The 
right gland is pyramidal in shape, but the left is 
semilunar or ereseent-shaped. Their eombined 
weight is between 10 and 15 grams, but because 
they are surrounded by much fat, they appear to 
weigh more. 


► 

Grant’s 162,163, 

179,181 
Netter’s 329, 332, 
341,346, 347 
Rohen 326, 
327, 331 


The suprarenal glands are highly vasenlar and 
reeeive blood from at least three sonrees: (a) direetly 
from the abdominal aorta; (b) from the inferior phrenie 
arteries; and (e) from the renal arteries (ATLAS 
PLATES 309, 310). The snprarenal vein, which 
emerges at the hilum of the gland, empties into the infe- 
rior vena eava on the right side and into the left renal 
vein on the left side (ATLAS PLATE 310). 


► 

Grant’s 131,163, 
164,171,181 
Netter’s 329, 332, 
342, 346, 347 
Rohen 324-327, 

331 


Palpate both kidneys and feel for the snprarenal 
glands above and medial to their upper poles. Ob- 
serve that the kidneys are embedded in perirenal fat 
and surrounded by the renal faseia. Note that the 
snprarenal glands are similarly surrounded by fat 
and renal faseia. 

Make a longitndinal ineision in the renal faseia of 
both kidneys and, using your fingers, free the organs 
from the surrounding perirenal fat. Glean eaeh 
snprarenal gland being earefnl not to destroy its 
delieate arteries and the larger snprarenal vein at its 
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hilum (ATLAS PLATES 309, 310). Separate the 
suprarenal glands from the kidneys. Clean the struc- 
tures at the renal hìlnm and turn eaeh kidney over 
medially to expose their posterior snrfaees. 

eiean both nreters and the renal pelvis at the re- 
nal hilum. Note that the renal pelvis is the most pos- 
terior structure at the hilum although a braneh of the 
artery or vein may lie behind the nreter. Follow the 
nreters to the pelvie brim and observe their relation- 
ship to the gonadal vessels and the eommon iliae ves- 
sels at their bifnreation. Clean the renal artery and 
note that most of its branehes lie between the renal 
vein anteriorly and the nreter posteriorly (ATLAS 

PLATES 309,311 #311.1). 

Remove the pararenal fat body posterior to eaeh 
kidney. Identify the crura of the diaphragm, the psoas 
major, and quadratus lumborum muscles. Envision 
how the 12th rib passes obliquely behind the kidney 

(ATLAS PLATES 244 #244.2,311 #311.2) and that 

the nppermost part of the organ extends up to the 1 Ith 
rib (somewhat higher on the left). 

Retnrn the kidneys to their normal position and 
disseet the two renal veins. Observe that the veins 
eonrse anterior to the renal arteries (ATLAS 
PLATES 307, 309) and that the left renal vein is 
three times the length of the right (7.5 em-2.5 em). 
Follow the veins to their termination into the inferior 
vena eava. Identify the left gonadal vein, which 
flows into the left renal vein from below, and the left 
snprarenal vein and the left inferior phrenie vein, 
which drain into it from above. Sever the left renal 
vein and refleet it to the left to expose the left renal 
artery. Observe that the artery divides into two or 
more branehes prior to entering the kidney (ATLAS 

PLATES 309,311). 

Detaeh the left snprarenal gland from the upper 
pole of the left kidney. Without severing the renal 
vessels or nreter at the hilum, use a sealpel and split 
the kidney longitndinally into anterior and posterior 
halves (Fignre 17-5, ATLAS PLATE 312). Do this 

by seetioning along the lateral convex border and cut 
medially toward the hilum. Open the halves and leave 
them still loosely attaehed at the renal pelvis of the 
nreter. 

Note the thin fibrous renal capsule, which ean 
easily be stripped from the nnderlying tissne. Ob- 
serve that the kidney intemally eonsists of an outer 
renal cortex and an inner renal mednlla. Identify 
the renal pyramids that form the mednlla and the 
renal eolnmns (of Bertin), which eonsist of eortieal 
tissne that separates the pyramids by extending in- 
ward as far as the renal pelvis (ATLAS PLATE 312 


◄ 

Grant’s 166-168 
Netter’s 329-334 
Rohen 326-331 
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FIGURE 17-5 


Right kidney: midsagittaL seetion. 


◄ 

Grant’s 79,163 
Netter’s 238, 
265, 332 
Rohen 326, 327, 
330, 331 


► 

Grant’s 145,163 
Netter’s 329, 341 
Rohen 330, 331 

► 

Grant’s181 
Netter’s 332 
Rohen 329 


#312.2). At the renal pelvis, identify the minor ea- 
lyees. Note that several of these join to form a major 
calyx and that three or more major ealyees open into 
the renal pelvis (Figure 17-5). 

Observe that the ureters are erossed from medial to 
lateral by the gonadal vessels. Look for small branehes 
from the renal arteries that snpply the upper parts of 
the ureters, and find other vessels from the aorta or the 
eommon iliae arteries that snpply their middle parts. 
Realize that the lower part of the nreter in the pelvis 
gets blood from the snperior vesieal artery. 

Look for small vessels deseending to the snprarenal 
gland from the inferior phrenie artery. Note that 
others enter the medial snrfaee of the gland from the 
aorta, and still other arteries aseend to the gland 
from the renal artery (ATLAS PLATES 307,309). 
Find the eentral snprarenal vein that emerges from 
the hilum of the gland and eonfirm that it drains into 
the inferior vena eava on the right side and into the 
left renal vein on the left (ATLAS PLATE 307). 
Remove one gland and cut aeross it with a sealpel. 
Identify the inner adrenal mednlla and the sur- 
rounding shell of tissne that eomprises the adrenal 
cortex. 


◄ 

Grant’s 166,167 
Netter’s 334, 335 
Rohen 326, 327 


II. Muscles of the Posterior 
Abdomìnal Wall and the 
Lumbar Plexus (Fìgure 17-6) 


The mnseles and faseia that form the posterior abdomi- 
nal wall are loeated behind the kidney and below the 
diaphragm. In relationship to these mnseles are the sub- 
eostal (T12) nerves as well as the Inmbar plexus of 
nerves formed by the roots of the Inmbar nerves. 
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FIGURE 17-6 


The quadratus Lumborum and iLiopsoas muscLes. 


A. Muscles of the Posterior Abdomìnal Wall (Figure 
17-6). The posterior abdominal mnseles extend su- 
periorly to the diaphragm and its crura. Coursing 
laterally at the level of the 12th ribs are two fibrons 
arehes (on eaeh side), ealled the medial and lateral 

arcuate ligaments (ATLAS PLATES 314, 315). 

The mnseles inelnde the origins and upper parts of 
the psoas major and minor and the entire quadra- 
tus lumborum. Inferior to the iliae erest is loeated 

the iliacus muscle. 

1. Psoas major and minor mnseles. The psoas ma- 
jor and minor fnnetion jointly with the iliaens and 
together are ealled the iliopsoas muscle. Aeting 
from above, these mnseles are the most powerful 
flexors of the thigh at the hip joint. When the 
mnseles of both sides aet from below, they flex 
the vertebral column such as in sitting up from a 


supine position. The psoas major, loeated just lat- 
eral to the vertebral column, arises by muscular 
slips attaehed to eaeh of the lumbar vertebrae and 
their intervertebral dises (ATLAS PLATES 314, 
315). It deseends over the pelvie brim and eon- 
tinues into the thigh where it is joined by the ili- 
acus muscle before inserting into the lesser 
troehanter of the femur (ATLAS PLATE 418). 
Along its anterior snrfaee, when present (60% of 
eadavers), is loeated the small psoas minor mus- 
ele (ATLAS PLATE 314 #314.1). The psoas ma- 
jor is snpplied by the upper three lumbar nerves, 
while the psoas minor reeeives a small braneh 
from L1. 

2. Quadratus lumborum muscle. The quadratus 
lumborum attaehes below to the iliae erest 
and iliolumbar ligament and medially to the 
transverse proeesses of the upper four lumbar 


◄ 

Grant’s172,173 
Netter’s 263 
Rohen 334, 335 


Grant’s 276 
Netter’s 363 
Rohen 330, 
331,439 

► 

Grant’s171,172 
Netter’s 263-265 
Rohen 331, 
333, 335 
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vertebrae (ATLAS PLATES 314, 315). It ex- 
tends snperiorly to the medial half of the 12th rib 
and lies partially behind the psoas major. The 
quadratus is innervated by the upper 3 or 4 lum- 
bar nerves and aets as a lateral flexor of the ver- 
tebral eolnmn as well as an aeeessory mnsele of 
respiration. 

3. Ilìacus muscle. The iliaens mnsele lies inferior 
to the quadratus lumborum and its fibers arise 
from the iliae erest and the eoneave iliae fossa 

(ATLAS PLATES 314, 315). The mnsele de- 

seends deep into the ingninal ligament and its 
fibers attaeh to the lateral snrfaee of the tendon of 
the psoas major mnsele. It is innervated by the 

femoral nerve. 

Refleet the kidneys medially and expose the 
mnseles of the posterior abdominal wall by removing 
any remaining fat. Note that the faseia on the anterior 
snrfaee of the quadratus lumborum is continuous 
with the faseia transversalis, the psoas faseia over 
the psoas muscles, and the iliae faseia eovering the 
iliae mnseles. 

Find the right and left crura of the diaphragm 

over the bodies of the upper lumbar vertebrae 

(ATLAS PLATES 314-316). Identify the inferior 

phrenie arteries, which braneh from the abdominal 
aorta and are direeted laterally aeross the abdominal 
snrfaee of the diaphragm (ATLAS PLATE 317). 

Immediately lateral to the vertebral eolnmn just 
below the diaphragm on the left, find two tendinons 
arehes at the snperior borders of the quadratus lum- 
borum and psoas major mnseles (ATLAS PLATES 
314 #314.1, 315). These are the lateral and medial 
arenate ligaments. Note that the lateral arenate 
ligament (over the quadratus lumborum) is a 
thiekened band attaehed medially to the transverse 
proeess of the L1 vertebra and laterally to the Ist rib. 
Verify that the adjaeent medial arenate ligament is 
a tendinons areh over the psoas major and that it 
attaehes to the transverse proeess and body of the 
L1 vertebra. On the right side, the inferior vena eava 
must be pushed medially to see the medial arcuate 
ligament eompletely. 

Expose the posterior abdominal mnseles by 
removing their faseial eoverings. Be earefnl not to 
damage the snbeostal nerve and the genitofemoral 
and other nerve trnnks eonrsing throngh the psoas 
major mnsele (ATLAS PLATE 317). Deep to the 
iliae faseia, identify the iliae branehes of the 
iliolnmbar vessels eonrsing laterally. 

B. Lnmbar Plexus of Nerves (Figure 17-7). The 
lumbar plexus forms within the psoas major mnsele 


◄ 

Grant’s 163, 

172,375 
Netter’s 263, 

496,498 
Rohen 330, 

331,338 

► 

Grant’s172,173 
Netter’s 496-498 
Rohen 470, 475 


◄ 

Grant’s 163,171 
Netter’s 263, 
264, 342 
Rohen 282, 
331,333 


◄ 

Grant’s172 
Netter’s 263 
Rohen 282 


► 

Grant’s 173,173, 

372, 373 
Netter’s 267, 
496-498 
Rohen 330, 
333, 475 


► 

Grant’s 109-111, 

372, 373 
Netter’s 257, 267 
Rohen 472, 479 

◄ 

Grant’s172,173 
Netter’s 267, 

409, 496 
Rohen 470, 475 


by the ventral primary rami of L1, L2, and L3 nerves 
and half of the L4 nerve (ATLAS PLATE 316). The 
other half of L4 joins the L5 nerve to form the 
lumbosacral trunk that eontribntes to the saeral 
plexus. 

The Ist Inmbar nerve divides to form the iliohy- 
pogastrie and ilioingninal nerves (ATLAS PLATE 

316) . Another braneh from L1 joins a braneh from L2 
to form the genitofemoral nerve (ATLAS PLATE 

317) . The L2, L3, and L4 nerves divide to form 
anterior and posterior divisions. Parts of the posterior 
divisions of L2 and L3 form the lateral femoral 
cutaneous nerve. The other portions of the posterior 
divisions of the L2 and L3 nerves and all of the 
posterior division of L4 form the large femoral nerve 
(ATLAS PLATE 316). The anterior divisions of the 
L2, L3, and L4 nerves form the obtnrator nerve. 
When present, the aeeessory obtnrator nerve also 
arises from the anterior divisions of the L3 and L4 
nerves. The remainder of L4 and all of L5 join to form 
the inmbosaeral trunk. In snmmary: 

• lliohypogastrie: L1 

• Ilioinguinal: L1 

• Genitofemoral: Ll, L2 

• Lateral femoral cutaneous: L2, L3 
(Dorsal divisions) 

• Femoral (Dorsal divisions): L2, L3, L4 

• Obtnrator (Ventral divisions): L2, L3, L4 

• Aeeessory obtnrator: L3, L4 

(Ventral divisions) 

• Lnmbosaeral trunk: L4, L5 


Identify the delieate genitofemoral nerve eonrsing 
along the anterior snrfaee of the psoas major mnsele. 
Observe that its roots eonrse throngh the psoas mus- 
ele after branehing from the L1 and L2 nerves. Preserve 
the genitofemoral nerve while disseeting the other lum- 
bar nerves and note that it divides into genìtal and 

femoral branehes (ATLAS PLATES 316,317). 


The femoral braneh of the genitofemoral nerve 
snpplies cutaneous innervation to the upper medial 
thigh. In both men and women, it enters the lower limb 
by passing deep to the ingninal ligament. The genìtal 
braneh enters the ingninal eanal throngh the deep 
ingninal ring and snpplies the eremaster mnsele in men 
and beeomes sensory to the skin of the lateral serotnm. 
In women, the genital braneh eonrses with the round 
ligament to the labinm majus and mons pubis. The 
genitofemoral nerve eontains the sensory (femoral 
braneh) and motor fibers (genital braneh) of the male 
eremasterie reflex, which, on stimnlation, lifts the 
testes in the serotnm. 
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FIGURE 17-7 
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Palpate the 12th rib and identify the subcostal 
nerve (T12) and vessels that eonrse along its lower 
border beneath the lateral arenate ligament (ATLAS 
PLATES 316, 317). Remove faseieles of the psoas 

major mnsele in a pieeemeal manner by stripping 
them away longitndinally with “rat-toothed” foreeps 
and seissors. Carefully preserve the lumbar nerve 
roots and trnnks as they eonrse throngh the 
mnsele (ATLAS PLATE 317). 

Below the snbeostal nerve find the iliohypogas- 
trie and ilioingninal branehes of the L1 nerve. Note 
that the iliohypogastrie nerve eonrses inferolaterally 
anterior to the quadratus lumborum muscle and 
pierees the transversns abdominis mnsele near the il- 
iae erest. Find the ilioingninal nerve slightly below 


► 

Grant’s 172,173, 

372, 373 
Netter’s 267, 
496-498 
Rohen 331, 
333,415 


◄ 

Grant’s172,173 
Netter’s 267, 
496-498 
Rohen 333, 415 


the iliohypogastrie nerve and note that it also pierees 
the transversns abdominis. 

Continue shredding the psoas major and find the 
lateral femoral cutaneous nerve eonrsing inferolat- 
erally along the snrfaee of the iliaens mnsele. Observe 
that it deseends into the lateral thigh 1 em medial to 
the anterior snperior iliae spine. Find the femoral 
nerve deseending medial to the lateral femoral cuta- 
neous nerve (ATLAS PLATES 316, 317). Note that 
it is the largest of the Inmbar nerves arising from the 
posterior divisions of the anterior primary rami of the 
L2, L3, and L4 nerves. Traee the femoral nerve along 
the groove between the psoas and iliaens mnseles, and 
observe that it enters the thigh 5 em medial to the lat- 
eral femoral cutaneous nerve (ATLAS PLATE 328). 
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Shred away the lower medìal part of the psoas 
major muscle from the L4 and L5 vertebrae to find 
the obturator nerve and, if present, the aeeessory 
obturator nerve as well as the lumbosacral trunk 
(ATLAS PLATE 316). Identify the obturator nerve 
emerging from the medial side of the psoas mnsele. 
Follow it as far as the obtnrator foramen throngh 
which it enters the medial thigh (ATLAS PLATES 
316, 423, 425). Look for an aeeessory obtnrator 
nerve (in 10% of eadavers) deseending between the 
obtnrator and femoral nerves. 


◄ 

Grant’s172,173 
Netter’s 467, 
496-498 
Rohen 333, 470, 
471,475 


Most medially and deep, along the lateral sides of 
the L4 and L5 vertebrae, find the inmbosaeral trunk 
deseending over the saernm to join the upper three 
saeral nerves in the formation of the seiatie nerve 

(ATLAS PLATE 316). 


III. The Diaphragm from the 

Abdomìnal Aspeet 
(Figores 17-8 and 17-9) 


The diaphragm is a thin musculotendinous sheet that 
forms the partition between the thoraeie and abdominal 
eavities. It is perforated by structures that deseend into 
the abdomen from the thorax and others that aseend into 
the thorax. Its inner portion eonsists of a C-shaped 
eentral tendon, normally depressed by the heart, and 
the elevated lateral regions are muscular and ealled the 
right and left domes (ATLAS PLATE 314). The 
diaphragm arises by muscular fibers attaehed to struc- 
tures around the border of the thoraeie ontlet (ATLAS 
PLATES 314, 315). The sternal part arises from the 
inner snrfaee of the xiphoid proeess and the adjoining 
eostal eartilages, the eostal part from the inner snrfaee 


◄ 

Grant’s172,173 
Netter’s 195, 
263-266 
Rohen 282, 283, 
327, 332 

► 

Grant’s 172,173, 

176,177 
Netter’s 267, 299, 

497, 498 
Rohen 334, 335 


► 

Grant’s 163, 
175,181 
Netter’s 195, 237, 

264, 332 
Rohen 315, 329, 

331,333 


of the lower six ribs, and the Inmbar part by way of the 
right and left crura that attaeh to the bodies of the 
upper three lumbar vertebrae and from the medial and 
lateral arcuate ligaments (ATLAS PLATE 314). From 
this eirenmferential origin, the mnsele fibers insert in a 
radial manner into the eentral tendon. 

The right ems is wider and longer than the left. It arises 
from the upper three lumbar vertebrae, wheras the left 
ems attaehes only to L1 and L2 (Fignre 17-8). An open- 
ing between the two emra, anterior to the T12 vertebra, is 
the aortie hiatns, and it transmits the aorta and thoraeie 
duct. At the level of the TIO vertebra in the midline, the 
emral fibers form another opening, the esophageal hia- 
tus, throngh which pass the esophagus, the two vagus 
nerves, and branehes of the left gastrie vessels. 

The apertnre for the inferior vena eava is loeated in 
the eentral tendon on the right side, 3 em from the 
midline at the level of the T8 vertebra (Fignre 17-9). 
The perieardinm and the lower part of the right atrinm 
attaeh to the thoraeie snrfaee of the diaphragm at this 

site (ATLAS PLATES 174,175). 

In the upper thorax, the sympathetie trnnks lie 
lateral to the bodies of the thoraeie vertebrae, but in the 
lower thorax, they shift more anteriorly to enter the 
abdomen behind the medial arenate ligaments (ATLAS 
PLATES 202, 316, 317). The splanehnie nerves 
penetrate the emra to enter the abdomen (ATLAS 
PLATE 202). Behind the emra aseend the Inmbar 
veins that beeome the azygos and hemiazygos veins in 
the posterior mediastinnm (ATLAS PLATE 203). 

Identify and preserve the right and left inferior 
phrenie arteries that snpply the diaphragm as you 
remove the peritoneum from its abdominal snrfaee. 
Find the left artery eonrsing on the diaphragm behind 
the esophagns and then to the left, and find the right 
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FIGURE 17-9 


ings. 


The diaphragm vievved from the Left shovving the vertebraL LeveLs of its open- 


artery behind the inferior vena eava and to the right 
(ATLAS PLATE 317). Determine whether the 
arteries are paired (69%) or arise by a single trnnk 
(31%) and whether they arise direetly from the aorta 
(45%) or from the eeliae artery or some other vessel 
(more than 50%). 

Commence on the thoraeie side of the diaphragm 
and identify the following throngh to the abdominal 
side: 

(1) Sympathetie trunks on the npper Inmbar 
vertebrae behind the medial arenate ligaments, 

(2) Greater and lesser splanehnìe nerves 

throngh the ernra of the diaphragm (ATLAS 
PLATE 202), 

(3) Esophagns, vagns nerves, and left gastrie 
vessels throngh the esophageal hiatns (ATLAS 

PLATES 204, 206), 

(4) Aorta and thoraeie dnet throngh the aortie 
hiatns (ATLAS PLATE 202), and 


(5) Inferior vena eava throngh the eaval opening 

(ATLAS PLATE 307). 


◄ 

Grant’s 74-76, 
163,180 

Netter’s 264-267, 
300, 316, 319 
Rohen 327, 
331-335 

► 

Grant’s 163 
Netter’s 265, 267 
Rohen 333 


Note that the mnsele fìbers of the diaphragm eom- 
menee at their peripheral attaehments and insert into 
the perimeter of the eentral tendon (ATLAS 

PLATES 314,315). 


IV. Abdominal Aorta; Inferíor Vena Cava; 

Lumbar Sympathetle Chaìn 


The ahdominal aorta eonrses along the posterior 
abdominal wall in the midline, the inferior vena eava 
aseends immediately to the right of the aorta, and the 
sympathetie trnnks are loeated anterolaterally on the 
bodies of the Inmbar vertebrae (ATLAS PLATES 307, 
317). 


A. Abdominal Aorta. The abdominal aorta eom- 
menees at the aortie hiatns of the diaphragm anterior 
to the body of the L12 vertebra and ends by dividing 
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into the right and left eommon iliae arteries slightly 
to the left of the midline at the L4 vertebra (ATLAS 
PLATE 307). In a living person, the level of 
bifnreation ean be determined by a line aeross the 
abdomen between the highest points of the iliae 
erest. The snrfaee site of the bifnreation is approxi- 
mately 1 ineh below the nmbiliens, slightly to the 
left of the linea alba. 


B. Inferior Vena Cava. The inferior vena eava is the 

largest vein in the body, and it earries blood baek 
to the right atrinm from the lower limbs, pelvis, 
and abdomen. It is formed by the jnnetion of the 
right and left eommon iliae veins along the right 
side of the L5 vertebra (ATLAS PLATE 307). It 
aseends along the posterior abdominal wall to 
the right of the vertebral eolnmn and aorta. From 
the posterior snrfaee of the liver, it traverses the 
diaphragm, penetrates the perieardinm, and empties 
into the right atrinm (ATLAS PLATES 175, 177 
#177.1). 


Along this vein’s aseent in the abdomen, it is 
erossed by the right gonadal vessels and the root of 
the mesentery of the small intestine. It also lies pos- 
terior to the transverse eolon, dnodennm, head of the 
panereas, portal vein, and liver (ATLAS PLATE 
307). Adjaeent to the hilnm of the right kidney, the 
inferior vena eava lies anterior to the right renal 
artery. The right nreter deseends along its right 
margin (ATLAS PLATE 307). 

Gonfirm that the inferior vena eava forms by 
the jnnetion of the right and left eommon iliae 
veins, 2 em to the right of the midline and slightly 
below the intertnberenlar line (ATLAS PLATE 
307). Identify the gonadal, renal, and snprarenal 
veins. Mobilize the posterior wall of the inferior 
vena eava and find several pairs of Inmbar veins 
flowing into it posterior to the psoas mnseles 

(ATLAS PLATE 317). 

Note that the left Inmbar veins are longer beeanse 
they mnst eross the vertebral eolnmn to reaeh the 
inferior vena eava. Observe that the Inmbar veins are 
intereonneeted longitndinally to form aseending 
Inmbar veins and these flow snperiorly to beeome 
the azygos and hemiazygos veins in the posterior thorax 
(ATLAS PLATE 203). Cut open the uppermost part 
of the inferior vena eava for a distanee of approxi- 
mately 5 em below the diaphragm to see the openings 
of the bepatie veins. 

e. Lnmbar Part of tbe Sympatbetie Trnnks. The 

two sympathetie trnnks extend below the di- 
aphragm along the posterior abdominal wall ante- 
rior to the Inmbar vertebrae. They eontinne into the 
pelvis anterior to the saernm and reaeh the coccyx 

(ATLAS PLATES 316, 317). The Inmbar sympa- 
thetie ganglia are variable in size and nnmber, 
but most often, there are 3 to 5 on eaeh side. The 
Inmbar trnnks reeeive white rami eommnni- 
eantes only from the Ll, L2, and possibly L3 
spinal nerves, but gray rami are distributed at all 
segmental levels. 

In addition to the gray rami, which retum to the 
segmental nerves, the Inmbar sympathetie ganglia 
give off viseeral branehes, ealled the Inmbar 
splanehnie nerves. These eonrse from the ganglia to 
preaortie plexuses such as the intermesenterie, infe- 
rior mesenterie, hypogastrie, and pelvie plexuses 

(ATLAS PLATES 307, 316, 317). While the tho- 

raeie splanehnie nerves earry preganglionie sympa- 
thetie fibers, the Inmbar splanehnie nerves eontain 
both preganglionie and postganglionie fibers. The 
preganglionie fibers go throngh only the sympathetie 
ehain and synapse with postganglionie nenrons 


◄ 

Grant’s 163,181 
Netter’s 265 
Rohen 331 


Identify the cut stumps of the three unpaired 
branehes that arise from the abdominal aorta, 
namely, the eeliae trunk immediately inferior to the 
aortie hiatns, the superior mesenterie artery 1 em 
below the eeliae trunk, and the inferior mesenterie 
artery, which arises 3 to 4 em snperior to the aor- 
tie bifnreation (ATLAS PLATE 307). Find the 
eeliae plexus, which surrounds the eeliae trunk and 
reeeives the greater and lesser splanebnie nerves of 
both sides (ATLAS PLATE 208). Separate the web 
of nenral tissne on the snrfaee of the vessels. Identify 
the antonomie fibers that eonstitnte the snperior and 
inferior mesenterie plexuses surrounding these 
aortie branehes (ATLAS PLATE 208). Realize that, 
in addition to nerve fibers, these plexuses eontain 
nerve eell bodies of postganglionie sympathetie 
nenrons. 

Note that the aorta is erossed anteriorly by the 
left renal vein just below the origin of the inferior 
mesenterie artery (ATLAS PLATE 307). Review 
the origins of the inferior pbrenie, snprarenal, 
and renal arteries. Disseet on the posterolateral 
aspeet of the aorta to find pairs of Inmbar arteries 
(ATLAS PLATE 307). Note that these arise oppo- 
site the bodies of the Inmbar vertebrae and eonrse 
posterior to the sympathetie trnnks. On the right 
side, follow the Inmbar arteries behind the inferior 
vena eava. Review the origin of the gonadal arter- 
ies and find the median (middle) saeral artery 
(ATLAS PLATE 317) that arises from the aorta 
near its bifnreation and deseends anterior to the 
saernm. 


◄ 

Grant’s 163, 
175,181 

Netter’s 264,318 
Rohen 331-335 


► 

Grant’s 79,181 
Netter’s 265, 332 
Rohen 279 


◄ 

Grant’s 163,181 
Netter’s 265, 332 
Rohen 327, 

329, 331 
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within the preaortie plexuses. The postganglionie 
fibers traverse only these plexuses on their way to the 
viseera. 


Identify the sympathetie trnnks in the upper ab- 
domen by direeting a probe from the thorax behind 
the diaphragm at their sites of penetration. Note that 
the trnnks enter the abdomen deep to the medial ar- 
cuate ligament (ATLAS PLATES 316, 317). Mobi- 
lize the aorta and inferior vena eava so that the lum- 
bar sympathetie ehaìn ean be seen anterior to the 
Inmbar vertebrae. Identify several of the lumbar 
ganglìa, and note that the Inmbar ehain sends gray 
rami laterally to the Inmbar nerves (ATLAS 
PLATE 208). Observe that other branehes leave the 
sympathetie trunk, eonrse medially, and join the 
sympathetie plexuses anterior to the aorta. Follow 
these inferiorly into the pelvis as the snperior 
hypogastrie plexus (ATLAS PLATE 307). 


◄ 

Grant’s 179-181 
Netter’s 318, 
344, 409 
Rohen 334, 335 


eiinieal Relevanee 


Nephreetomy. This operation is the surgical removal 
of a kidney, usually because of a malignaney or large 
stones. 

Renal biopsy. Renal biopsies should be taken from 
the inferior pole of the kidney, if possible, because the 
superior pole is adjaeent to the diaphragm, above 
which is the thoraeie eavity. This step will avoid the 
possibility of penetrating the pleural eavity and 
causing a pneumothorax. 

Gongenital anomalies of the kidney. Some 
eommon anomalies include bifid renal pelvis and 
ureters, retroeaval ureter, pelvie kidney, horseshoe 
kidney, and aeeessory renal arteries and veins. 
Ganeer of the kldney. Most tumors of the kidney are 
renal eell eareinomas that develop in the proximal 
convoluted tubule. Early signs include blood in the 
urine (hematuria) and pain below the scapula in the 
lower baek. 

Peristaltie waves of the ureter. Often ealled ureteric 
or renal eolie, this eontraetion of the muscular wall of 
the ureter frequently occurs when the ureter is 
attempting to pass a stone to the bladder. This painful 
eondition is referred to the lower baek on the side 
affeeted and to the upper thigh. 

Suprarenal glands. These vital glands overlie the 
superior poles of the kidneys and lie adjaeent to the 


vertebral column. During development the kidneys 
aseend to their normal loeation, but if they do not 
aseend, the suprarenal glands still develop in the 
upper medial aspeet of the posterior abdominal wall 
near the vertebral column and lateral to the eeliae axis 
where it branehes from the aorta. 

Aortie bruits. These are a variety of rhythmie sounds 
or murmurs audible upon auscultation of the abdomen. 
Among these is a blowing-type sound emanating from 
an aortie aneurysm or from a narrowed aorta. 

Lumbar sympatheetomy. This operation is often 
aimed at inereasing the arterial blood supply to the 
lower limbs. It is done somewhat more easily on the 
left side because of the aseent of the inferior vena 
eava on the right. However, the abdominal aorta on 
the left side overlies part of the left lumbar trunk, so 
that surgeons must be careful not to in]ure these 
great vessels. Usually two or more ganglia are 
removed. The trunks are loeated in a sulcus medial 
to the psoas muscles and lateral to the bodies of the 
lumbar vertebrae. 

Psoas sign. This swelling in the superior medial 
thigh is caused by a draining of blood and pus 
inferiorly within the psoas faseia at the site of 
insertion of the psoas major muscle onto the lesser 
troehanter of the femur. The source of the infeetion is 
often a diseased intervertebral dise (tuberculosis; 
salmonella diseitis). 

Diaphragmatie pain. The diaphragm is innervated 
by the C3, C4, and C5 segments by way of the 
phrenie nerves. Referred pain from the diaphragm is 
usually pereeived in the lower neek and shoulder 
region where the sensory supraclavicular nerves, 
which are derived from the same segments, supply 
innervation to the skin. 

Gompression of the inferior vena eava. In the 

later stages of pregnaney, women often develop 
edema in the lower limbs or varieosities of the 
tributaries of the femoral vein. This is usually due to 
a eompression of the inferior vena eava (IVC) by the 
enlarged uterus, which then impedes the return of 
venous blood from the lower limbs. More serious, 
however, is the eompression of the IVC by a malig- 
nant posterior abdominal tumor. This syndrome is 
eharaeterized by enlarged venous ehannels that 
normally drain into the IVC and anastomose with 
venous ehannels that drain into the superior vena 
eava, forming what is ealled a eaval-eaval shunt 
eondition. 




DISSEGTION 


The Pelvis: Male and Female 



Objeetives 


1 Both Male and Female Gadavers: To learn features 
eommon to both the male and female pelvis and to 
examine the pelvie organs and peritoneal refleetions 
in situ. 

2 Male Gadavers: To disseet the male peLvie viseera: 
the urinary bladder, ureters, seminal vesieles, ductus 
deferens, prostate gland, prostatie urethra, and 
rectum. 


3 Female Gadavers: To disseet the female pelvie 
viseera: the urinary bladder, ureters, urethra, ovaries, 
uterine tubes, uterus, uterine ligaments, vagina, and 
rectum. 

4 Both Male and Female Gadavers: To disseet the 
LateraL waLL of the peLvis, the peLvie vesseLs, nerves, 
and muscLes. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


BOTH MALE AND FEMALE GADAVERS 


L General Features Found ìn Both 
the Male and Female Pelvìs 


The pelvie eavity (“pelvis” means “basin”) is the lower 
eontinnation of the abdominal eavity loeated inferior to 
the pelvie brim. The brim or arcuate line is formed by 
the erests of the pnbie bones and the sharp peetineal lines 
(peeten pnbis) which extend posteriorly to the promon- 

tory of the saernm (ATLAS PLATES 323 #323.1). 

This eavity is sometimes referred to as the lesser. 


► 

Grant’s 198,199 
Netter’s 352, 486 
Rohen 435 

► 

Grant’s 194, 
201,254 
Netter’s 352, 353, 

359, 384 
Rohen 440 


◄ 

Grant’s312 
Netter’s 354 
Rohen 435 


minor, or true pelvis to differentiate it from the greater 
or false pelvis, loeated above the pelvie brim and simply 
that part of the lower abdomen between the flanged 

wings of the iliae bones (ATLAS PLATES 326 #326.2, 
327 #327.2). 

A. Walls and Floor of the Pelvis. The bony lateral and 
anterior walls of the tme pelvis are formed by the 
two pnbie bones and the lower internal snrfaees of 
the ilinm and isehinm on both sides (ATLAS 
PLATES 324, 325). Posteriorly, the pelvie eavity is 
bonnded by the saemm and coccyx. Where walls of 
the bony pelvis are not eomplete they are eovered by 
mnseles, faseial membranes, and ligaments. Three 
deserve speeial mention: (1) anteroinferiorly, a tri- 
angnlar zone between the pnbie rami eontains the 
nrogenital diaphragm or perineal membrane 
(ATLAS PLATES 345 #345.1); (2) anterolaterally, 

the obtnrator foramina are elosed off by the obtura- 
tor membranes and obtnrator mnseles (ATLAS 
PLATES 361.2, 423-425); and (3) posteriorly, 

the spaee between the saemm and the isehinm is 
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transformed into the greater and lesser seiatie 
foramina by the saerospinons and sacrotuberous 
ligaments (ATLAS PLATES 327 #327.2, 328 
#328.2,328.3). 

Two mnseles on eaeh side eover the inner snrfaee of 
the bony pelvis. Posteriorly, the piriformis muscle 
overlies the saernm and enters the glnteal region 
throngh the greater seiatie foramen. The obturator 
internus muscle arises from the inner snrfaee of the 
anterolateral wall of the trne pelvis (Figure 18-1). Its 
fibers eonrse inferiorly and eonverge at the lesser seiatie 
foramen throngh which its tendon enters the glnteal 

region (ATLAS PLATES 364 #364.1, 432, 433). 

Nearly the entire floor of the pelvis is formed by the 
levator ani mnseles and faseial layers that line them 
snperiorly and inferiorly. This eomprises the pelvie 

diaphragm (ATLAS PLATES 361 #361.2, 362 
#362.2). The levator ani mnsele arises from the pnbis 
anteriorly and the isehial spine posteriorly, and between 
these bones along a tendinons areh in the faseia eover- 
ing the obtnrator internns mnsele. The anterior part of 
the levator ani mnsele is the pubococcygeus, while the 
part extending to the isehinm is the iliococcygeus 

(ATLAS PLATES 345 #345.1, 362 #362.2). 

The ilioeoeeygens inserts onto the coccyx and the 
midline anoeoeeygeal raphe, which extends between 


◄ 

Grant’s 203-205 
Netter’s 356, 
358, 499 
Rohen 345, 

346, 370 


◄ 

Grant’s 203-205 
Netter’s 356, 358 
Rohen 344-346, 
417 


► 

Grant’s 200, 201 
Netter’s 248, 
352, 353 
Rohen 433, 438 


◄ 

Grant’s 203-205, 
211,273 
Netter’s 356, 359 
Rohen 350, 351 


the tip of the coccyx and the anns. Most of the pnbo- 
eoeeygens inserts on the coccyx and anoeoeeygeal 
raphe, but its most anterior part swings around the ree- 
tum to form a U-shaped sling ealled the pnboreetalis 

(ATLAS PLATE 343 #343.1). 

In eontinnity with the ilioeoeeygens posteriorly is 
the eoeeygens mnsele. It arises from the isehial spine 
and inserts posteriorly on the coccyx and saernm 

(ATLAS PLATE 362 #362.2). At times, the eoeeygens 
is ealled the ischiococcygeus, a term eonsistent with the 
two parts of the levator ani muscle, the pubococcygeus 
and ilioeoeeygens. 

Study the pelvis in an artienlated skeleton. Refer 

to (Figures 18-2 and 18-3, and ATLAS PLATES 
323-329). 

1. Identify the iliae erests and the pelvie brim (or 
arenate line). Realize that the eavity above the 
pelvie brim between the iliae erests eonstitntes 
the greater (false) pelvis and that the lesser 
(tme) pelvis lies below the pelvie brim (Figure 
18-2). 

2. Identify the iliopubic eminenee, isehial 
tnberosities, isehial spines, saernm, and 
coccyx. Visnalize the attaehments of the 
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A FEMALE 
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sacrotuberous and sacrospinous ligaments 
and define the greater and lesser seiatie foram- 

ina (Fignre 18-3, ATLAS PLATES 326-328). 

► 

Grant’s 198,199 
Netter’s 354 
Rohen 434, 435 

3. Look at ATLAS PLATE 323 and identify the 
divisions of the hip bone into the pubis, 
ischium, and ilium. Identify the body and 
snperior and inferior rami of the pubis and the 
body and ramus of the ischium (Figure 18-2). 


4. Look for features that would help identify the 
gender of the pelvis being stndied (Figure 
18-2). 

a. The female pelvis is more slender than the 
male. 

b. Observe the infrapubic angle loeated be- 
low the symphysis pubis. The male angle is 
more acute and measnres 50° to 60°, and the 



female angle is wider, i.e., between 75° and 

85°. 

e. Observe the shape of the pelvie inlet at the 
pelvie brim. The female snperior apertnre is 
more “transversely” oval, but the male pelvie 
inlet is more “heart-shaped.” The greatest 
transverse diameter of the male pelvie inlet is 
loeated more posteriorly than in the female 

(eompare ATLAS PLATES 326 #326.1,327 
#327.2). 

d. The eavity of the lesser pelvis in the male 
is longer and more eone-shaped, but in the 
female, it is shallower and wider. 

e. Observe the greater seiatie noteh. In the 
male, it is deep and narrow (approximately 
50°); in the female, the noteh is wider 
(approximately 75°) and less indented. 
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FIGURE 18-3 


Ligaments of the peLvis. Note that the 


sacrospinous and sacrotuberous Ligaments heLp define the 
greater and Lesser seiatie foramina. (From GLemente CD. Gray's 
Anatomy. 30th Ameriean Edition. PhiLadeLphia: Lea and 
Febiger, 1985.) 


OPTIONAL PROCEDURE 

5. If time permits, measure three diameters of the 
pelvie inlet in both a male and a female pelvis. 
Gompare your measures with the following 
averages: 

a. anteroposterior (Figure 18-2, A and B), 
or true eonjngate (male 12.7 em, female 
13.3 em), measnred from the internal upper 
margin of the symphysis pubis to the saeral 
promontory. 

b. oblique diameter (male 11.4 em, female 
12.1 em) measnred from the inner snrfaee 
of the saeroiliae joint on one side to the il- 
iopnbie eminenee on the other (Fignre 
18-2, e and D). 

e. transverse diameter (male 12.7 em, fe- 
male 13.3 em), which usually is the greatest 
width of the pelvie brim (Fignre 18-2, E 
and F). 


► 

Grant’s 209, 215, 

232, 233 
Netter’s 360, 361, 

362, 365 
Rohen 337, 358 

◄ 

Netter’s 354 
Rohen 434, 438 


Observe that eaeh of these diameters is greater in 
the female pelvis. 

B. Peritonenm Overlying the Pelvie Organs. In both 
males and females, the abdominal parietal peri- 


► 

Grant’s 218, 
219, 233 
Netter’s 253 
Rohen 211, 
293, 358 


tonenm is refleeted over the pelvie organs. It eovers 
the snperior snrfaee of the organs, deseends between 
them, and prodnees eertain fossae. The manner by 
which the peritonenm is arranged anteriorly over the 
bladder and posteriorly in front of the reetnm is sim- 
ilar in both sexes. The peritoneal refleetion between 
these two organs differs in males and females be- 
cause of the interposition of the different pelvie gen- 

ital organs (eompare ATLAS PLATES 333 #333.1 
and 353 #353.1). 


MALE GADAVERS 


Before disseetion, visnalize from above the male pelvie 
organs in plaee. Observe how the peritonenm is refleeted 
over the pelvie viseera, thereby separating the pelvis 
from the abdomen (ATLAS PLATE 353). 

Before disseeting the peritonenm below the pelvie 
brim in the true pelvis, identify the umbilicus on the 
inner snrfaee of the anterior abdominal wall. Find the 
nraehns (median nmbìlìeal ligament), eovered by 
peritonenm, passing between the apex of the bladder 
in the midline and the umbilicus (ATLAS PLATES 











The Pelvìs: Male and Female 


177 


242,243,288). On both sides of the nraehns, identify 
the medìal umbìlìcal lìgaments aseending toward 
the nmbiliens. Note that these fibrons eords, eovered 
by peritonenm, are the eontinnations of the superior 
vesieal arteries to the bladder and in fetal life were 
the nmbilieal arteries. More laterally, find the 
inferior epigastrie vessels aseending to the nmbili- 
cus. Govered by peritoneum, these vessels form the 
lateral nmbilieal ligaments. 


rectum aeross the reetovesieal fossa, where it as- 
eends into the greater pelvis (ATLAS PLATE 353). 
On both sides of the reetnm look for the parareetal 
fossae. 

Using foreeps and fingers, remove the peritonenm 
from the snrfaees of the male pelvie organs. Expose 

the bladder, reetnm, nreters, seminal vesieles, and 
prostate and dnetns deferens. 


Identify the nreters deseending over the pelvie 
brim at the bifnreation of the eommon iliae artery 
(ATLAS PLATE 307). Note that they disappear be- 
neath the peritonenm behind the nrinary bladder. 
Find the dnetns deferens by probing the peritonenm 
at both abdominal ingninal rings. Follow their eonrse 
deep to the peritonenm aeross the external iliae ves- 
sels until they disappear behind the bladder (ATLAS 
PLATE 351). 

See how the peritonenm refleets aeross the supe- 
rior and lateral snrfaees of the bladder from the ante- 
rior abdominal wall (ATLAS PLATE 353). Look for 
reeesses ealled paravesieal fossae between the blad- 
der and the lateral pelvie wall. Palpate the posterior 
wall of the bladder and feel the ronnded seminal 
vesieles beneath the peritonenm. Follow the peri- 
tonenm from the bladder to the anterior snrfaee of the 


◄ 

Grant’s 215, 218, 
219, 220 
Netter’s 361,362 
Rohen 336, 337, 
347 

► 

Grant’s 232,233 
Netter’s 360 
Rohen 358, 366 


◄ 

Grant’s 215 
Netter’s 361, 
362, 396 
Rohen 336, 
337, 346 


FEMALE GADAVERS 


The arrangement of peritonenm over the pelvie organs 
in the female is similar to that in the male except for the 
presenee of the nterns, ovaries, nterine tnbes, and the 
broad ligaments between the reetnm and the bladder 
(Fignre 18-4). The parietal peritonenm is refleeted 
between the snperior snrfaee of the bladder and the 
anterior snrfaee of the uterus as far as the vaginal fornix 

(ATLAS PLATES 332 #332.3, 333). It then eontinnes 

between the uterus and the reetnm, dipping downward 
to form a deep pouch ealled the reetonterine poneh. 
The peritoneum eovers the rectum anteriorly and 
beeomes continuous with the peritoneum eovering the 
posterior abdominal wall (Fignre 18-5). A shallow 
reeess is formed between the anterior snrfaee of the 
uterus and the posterior snrfaee of the bladder ealled the 
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The femaLe peLvie viseera from above. 
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vesicouterine pouch, somewhat emphasized by the 
anteverted nterns over the bladder. Realize two addi- 
tional points: 

1. The posterior fornix of the vagina eomes into di- 
reet eontaet with the peritonenm in the depth of 
the reetonterine poneh (Figure 18-5, ATLAS 
PLATE 342). This “easy aeeess” to the peritoneal 
eavity in women allows for the use of drains 
through the vagina for infeetions in the lower ab- 
domen. However, vaginal injnries at the posterior 
fornix could lead to peritoneal infeetions. 

2. The peritonenm eovering the body and fundus 
of the uterus expands laterally as the broad 
ligament (ATLAS PLATE 334.1). Gomposed of 
two peritoneal layers, anterior and posterior, this 
ligament eonrses to the lateral walls of the pelvis. It 
divides the tme pelvis into a posterior part eontain- 
ing the reetnm and an anterior part eontaining the 
bladder. The broad ligament on eaeh side eneloses 
the nterine tube and the ovary and the ovarian and 
nterine vessels. The mesosalpinx and mesovar- 
ium, which, respeetively, snspend the nterine tube 
and ovary, are separate parts of the broad ligament. 


Follow the peritonenm from the anterior abdom- 
inal wall to the snperior snrfaee of the bladder. Iden- 
tify the median nmbilieal ligament aseending to 
the umbilicus. Know that it eontains the nraebns, 
which in the fetus was a eanal between the apex of 
the bladder and the allantois. Loeate fibrons eords 
ealled the medial nmbilieal ligaments, which are 
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eovered by peritonenm, on both sides of the ura- 
chus. In fetal life, these were nmbilieal arteries and 
were extensions of the snperior vesieal arteries to 

the umbilicus (ATLAS PLATES 250, 307). 

Palpate the superior surface of the bladder and, 
laterally, observe eoneave reeesses ealled paravesi- 
eal fossae. Elevate the uterus from its anteverted 
position and eonfirm the eontinnity of the peritonenm 
throngh the vesicouterine pouch and over the fundus 
of the uterus. 

Palpate the depth of the rectouterine pouch and 
feel for the posterior fornix of the vagina on the 
anterior snrfaee of the pouch (Figures 18-4, 18-5, 

ATLAS PLATES 330.1, 333 #333.1, 333.2) by 

plaeing the index finger of your gloved left hand 
into the vagina as far as the posterior fornix and 
then palpating the deepest part of the reetonterine 
pouch within the pelvis with your gloved right hand. 
Follow the peritonenm eovering the anterior snrfaee 
of the reetnm. 

Turn your attention to the lateral margins of the 
uterus and to the broad ligaments. Follow their peri- 
toneal layers to the lateral walls of the pelvis. Use 

ATLAS PLATES 333, 334 #334.1) for referenee 

and do the following: 

(a) Examine the upper free margin of one 
broad ligament and palpate the uterine 
tube. 

(b) Identify the ovary attaehed to the poste- 
rior layer of the broad ligament. 
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(c) Traee the mesosalpinx. It is the broad lig- 
ament between the nterine tube and the 
ligament of the ovary and mesovarium 

(ATLAS PLATE 332 #332.1). 

(d) Retum to the ovary and feel the lìgament of 
the ovary, a fibrons eord visible throngh the 
posterior layer of the broad ligament. It ex- 
tends between the ovary and the upper lat- 
eral margin of the uterus just below the 
uterine tube (ATLAS PLATE 334 #334.1). 

(e) Identify that part of the broad ligament 
from the upper lateral aspeet of the ovary 
to the pelvie brim. This is the snspensory 
ligament of the ovary and between 
its peritoneal layers course the ovarian 

vessels (ATLAS PLATES 333 #333.2, 
334 #334.1). 

(f) Identify the round ligament of the uterus. 

This narrow flat band ean be seen throngh 
the anterior peritoneal layer of the broad 
ligament. Note that it eonrses from the lat- 
eral angle of the uterus to the abdominal in- 

guinal ring (ATLAS PLATE 333 #333.2). 

(g) Palpate the two rectouterine folds. These 
pass from the nterine cervix posteriorly on 
both sides of the rectum to the posterior 

wall of the pelvis (ATLAS PLATES 330 
#330.1, 334 #334.1). Forming the brim of 
the reetonterine pouch, they eontain the fi- 
brous nterosaeral ligaments that attaeh 
the uterus to the saemm. 
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only by the retrovesieal pouch (ATLAS PLATES 351, 
353). 

A. Lrinary Bladder and Lreters. The nrinary 
bladder is a hollow muscular organ that reeeives 
urine from the kidneys throngh the two nreters and 
disposes of urine throngh a single nrethral orifiee 
(ATLAS PLATE 354). Its shape and size vary with 
its degree of distention, but the average eapaeity is 
500 to 550 ee (16 to 18 oz). Its triangular superior 
surface and two inferolateral snrfaees eonverge ante- 
riorly and snperiorly at the apex. The base of the 
bladder, also triangnlar, is its posterior snrfaee. The 
neek of the bladder is direeted inferiorly and is fixed 
in males beeanse its walls are surrounded by the 
prostate gland (Figure 18-6, ATLAS PLATE 355). 

The ureters are narrow muscular tubes deseending 
from the kidneys into the pelvis (ATLAS PLATE 307). 
They are 25 to 28 em long; half of their course is 
abdominal and the other half pelvie. The pelvie part 
erosses the external iliae artery near the bifnreation of the 
eommon iliae (ATLAS PLATE 353). Remaining deep 
to the peritonenm, the ureter deseends along the lateral 
wall of the pelvis and curves anteromedially to the base 
of the bladder. Near the posterior snrfaee of the bladder, 
eaeh ureter is erossed anteriorly from lateral to medial 
by the ductus deferens before it enters the bladder 

(ATLAS PLATES 351 #351.1,354 #354.2). The pelvie 

portion of the ureter reeeives small arteries from the 
intemal or eommon iliae artery as it erosses the pelvie 
brim and from the inferior vesieal artery near the bladder. 
The abdominal part is snpplied by the renal artery. 


MALE GADAVERS 


II. Male Pelvìe Organs: Drínary Bladder 
and Llreters; Semìnal Vesìeles and 
Ductus Deferens; Prostate Gland 
and Prostatle Drethra; Rectum 
(Figures 18-6, 18-7, and 18-8) 
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The organs in the male pelvis not found in the female 
are the semìnal vesieles, ductus deferens, and pros- 
tate gland. The seminal vesieles are sitnated on the 
posterior wall (base) of the bladder, and the two ductus 
deferens course to the posterior wall of the bladder from 
the abdominal ingninal rings (ATLAS PLATE 354 
#354.2). The prostate gland surrounds the neek of the 
bladder and the prostatie nrethra (ATLAS PLATES 
354, 355). The rectum lies immediately posterior to the 
bladder, seminal vesieles, ampnllae of the ductus defer- 
ens, and prostate gland, and it is separated from them 
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Traee the nreters aeross the external iliae vessels 
and remove any peritonenm eovering them. Expose 
the ductus deferens from the abdominal ingninal ring 
to the posterior snrfaee of the bladder. Observe that 
the ureter is erossed by the ductus deferens and then 
traee it to its entranee into the bladder (ATLAS 
PLATE 351 #351.2). Separate the bladder from the 
inner snrfaee of the anterior pelvie wall. Pass your 
fingers between the symphysis pubis and the bladder 
and remove any retropnbie fat in this retropubic 
spaee (of Retzins). 

Remove a wedge of bone that includes the 
symphysis puhis to expose better the bladder, 
prostate, and nrethra. Initially, cut away the attaeh- 
ments of abdominal wall structures for 3 em on both 
sides of the symphysis. Refleet the soft tissue struc- 
tures from the perineal snrfaee of the symphysis 
down to the inferior border of this joint. Be earefnl 
not to sever the dorsal vein of the penis. Push the 
penile structures downward and posteriorly and then 
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The un‘nary bLadder and prostate gLand. 


insert a probe (just below the symphysis pubis) from 
outside into the pelvis. Extend the opening below the 
symphysis laterally. Using a handsaw, make vertieal 
cuts on both sides throngh the anterior part of the 
bony pelvis 2 em lateral to the symphysis pubis. As 
the saw approaehes the subpubic region, be earefnl 
not to cut into the penis, prostate, or bladder. 

With the wedge of bone removed, gently pull 
the lower limbs apart a few eentimeters to expose the 
anterior pelvis more eompletely. Open the bladder by 
making a transverse cut with seissors aeross its 
superior surface 1 em in front of the posterior wall. 
From eaeh end of this transverse cut, make an addi- 
tional ineision downward (inferomedially) so that a 
triangnlar flap of the bladder ean be pnlled anteriorly. 
Identify the smoothened trigone on the interior of the 
bladder (Figure 18-7, ATLAS PLATE 354 #354.1). 
Find the orifiees of the two nreters and the nrethra that 
form the three points of the trigone. Disseet the 
obliterated umbìlìcal artery (medìal umbìlìcal 
ligament) and follow it baek to the snperior vesieal 
artery that snpplies the upper part of the bladder. Also 
find the inferior vesieal artery that snpplies the base 
of the bladder and the prostate. It often arises in eom- 
mon with the middle reetal artery. 
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B. Seminal Vesieles and Ductus Deferens (Fignre 
18-8). The seminal vesieles are two saeenlated 
tubes loeated on the base or posterior snrfaee of 

the bladder (ATLAS PLATES 351, #351.2, 354 
#354.1). Eaeh eoiled organ is 5 em long and 2 em 
wide, but when nnfolded, measnres 12 to 15 em in 
length. The seminal vesieles prodnee an alkaline 
seeretion that forms part of the seminal fiuid; it 
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does not store the sperm. On eaeh side, the ducts of 
the seminal vesiele and ductus deferens join to 
form an ejaenlatory duct, which passes throngh 
the upper part of the prostate to open into the pros- 

tatie nrethra (Fignre 18-8, ATLAS PLATES 356 
#356.1, 357 #357.1). 

The thick-walled, muscular ductus deferens is the 
continuation of the epididymis (ATLAS PLATE 239 
#239.1). It earries the sperm that mix with seeretions of 
the seminal vesieles and prostate to form semen. From 
the serotnm, the duct enters the pelvis throngh the 
ingninal eanal within the spermatie eord (ATLAS 
PLATES 237, 357 #357.1). From the abdominal 
ingninal ring, it erosses the inferior epigastrie vessels 
and enters the true pelvis (ATLAS PLATE 351). The 
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The bLadder and prostate opened to show 


the trigone and the prostatie urethra. 
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Peritoneym over bladder 


FIGURE 18-8 


The ductus deferens and seminaL 


vesieLes on the posterior surface of the bLadder. 
Note the formation of the ejacuLatory ducts 
(Modified from Agur A and AF DaLLey. Grant's 
AtLas of Anatomy, llth ed. BaLtimore: Lippineott 
VViLLiams & VViLkins, 2005.) 
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duct continues posteriorly and medially, erosses the 
obtnrator vessels and nreter to reaeh the posterior 

snrfaee of the bladder (ATLAS PLATE 353). The ducts 
beeome dilated (ampullae), approximate eaeh other, 
and eaeh joins the duct of the seminal vesiele of that 
side to form an ejaculatory duct. In older men, the 
prostate often enlarges and this jnnetion may be hidden 
by the prostate gland (Figure 18-8). 

The seminal vesiele is snpplied by the inferior 
vesiele and/or middle reetal arteries. The ductus 
deferens reeeives blood from the deferential artery 
and sometimes a braneh from a vessel off the internal 
iliae artery (ATLAS PLATE 353). 


eiean the ductus deferens from the abdominal in- 
gninal ring to the base of the bladder where it erosses 
the nreter. On the posterior bladder snrfaee, observe 
the expansion of the deferens ducts to form ampullae 
adjaeent to the seminal vesieles (Fignre 18-8). 
Disseet the seminal vesieles and find their ducts infe- 
riorly. To see the formation of the ejaenlatory ducts, 
it may be neeessary to disseet into the snbstanee of 
the prostate gland. 

e. Prostate Gland and Prostatie IJrethra (Fignres 
18-6 and 18-7). The prostate gland is an organ 
eomposed of glandnlar lobnles eneased by a fibrons 
and smooth-muscular stroma. It feels firm and dense 
when palpated and surrounds the proximal portion 
of the nrethra (approximately 3 em). The prostate 
gland eonsists of 15 to 20 alveolar segments eaeh 
with a prostatie duct. The ducts open into the 
prostatie sinus alongside the nrethral erest in the 
floor of the prostatie nrethra (ATLAS PLATE 356). 
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The prostate is shaped like an inverted eone with its 
base being the most proximal and widest part (ap- 
proximately 4.5 em) adjaeent to the neek of the 
bladder (Fignre 18-6). The apex of the prostate 
gland is its most inferior part and it lies on the su- 
perior faseia of the urogenital diaphragm (ATLAS 
PLATE 355 #355.2). The gland eonsists of a me- 
dian lobe in direet eontaet with the trigone of the 
bladder, and right and left lobes intereonneeted by 
an isthmns. Its arterial snpply eomes from the infe- 
rior vesiele and middle reetal branehes of the inter- 
nal iliae artery. It is drained by a rieh plexus of veins 
formed aronnd the base and lateral snrfaees of the 
gland that also reeeives the deep dorsal vein of the 
penis. The plexus flows into the intemal iliae vein. 

The prostatie seeretion is foreefnlly delivered into 
the nrethra dnring ejaenlation by the smooth mnsele of 
its stroma. It joins the eombined seeretions from the 
testis and seminal vesieles diseharged throngh the ejae- 
nlatory ducts. After the age of 50 years the prostate 
eommonly beeomes enlarged (hypertrophied) and may 
projeet into the nrethral end of the bladder, thereby 
partially bloeking the flow of urine. 

The prostatie nrethra is oriented vertieally and mea- 
sures 3 em in length (Fignre 18-7, ATLAS PLATE 356 
#356.1). Projeeting from the posterior wall is a narrow 
ridge 3 mm high ealled the nrethral erest Along both 
sides of the erest are shallow longitndinal grooves 
ealled the prostatie sinnses that are perforated by the 
openings of the prostatie ducts. Midway along the ure- 
thral erest is a rounded enlargement, the eollienlns 
seminalis, and on its snmmit is found a small (5 mm) 
blind pouch or cul-de-sac ealled the prostatie ntriele. 
On both sides of the ntriele are the openings of the 
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ejaculatory ducts. The physieian palpates the prostate 
gland and seminal vesiele by performing a digital reetal 
examination. These organs, anterior to the finger, are 
felt as firm masses 6 em deep to the anal opening. 

Note how the bladder and prostate gland in the 
pelvis are firmly attaehed to the pelvie floor (ATLAS 
PLATE 355). eiean the faseia aronnd the prostate 
and seminal vesieles and expose the lateral and 
medìal puboprostatic ligaments. Follow these 
bands of thiekened endopelvie faseia as one extends 
anteriorly and the other laterally from the neek of the 
bladder to the posterior pubis (ATLAS PLATE 351 
#351.1). The medial puboprostatic ligaments ean be 
seen only if the wedge of bone was not removed. Pal- 
pate the pnboeoeeygens part of the levator ani mus- 
eles loeated lateral and posterior to the prostate, and 
note that the gland lies direetly snperior to the uro- 
genital diaphragm (ATLAS PLATE 355 #355.2). 

Cut longitudinally throngh the prostate gland 
along the midline to the prostatie urethra. Open the 
prostatie nrethra and examine its posterior wall (AT- 
LAS PLATE 356 #356.1). Identify the urethral 
erest, colliculus, prostatie utricle, and lateral to the 
erest, the prostatie sinuses. Probe the blind pouch of 
the utricle and find the openings of the ejaenlatory 
ducts on eaeh side of the ntriele. Observe the minnte 
openings of the prostatie ducts in the floor of the 
prostatie sinnses. 

D. Rectum (from Within the Pelvis). The reetnm is 
the eontinnation of the sigmoid eolon; it begins 
anterior to the saernm. It is approximately 12 em 
(5 inehes) long and, regardless of its name, the 
reetnm does not follow a straight eonrse but, more or 
less, an S-shaped curve (ATLAS PLATES 305,355 
#355.2). The upper two-thirds of the rectum is eov- 
ered laterally and anteriorly by peritonenm. In males, 
the reetnm and bladder eome into eontaet when either 
organ is full, thus reducing the size of the reetovesi- 
eal pouch. The pelvie rectum is supplied by the mid- 
dle reetal braneh of the inferior vesieal or internal 
iliae artery (ATLAS PLATE 360 #360.1). The supe- 
rior reetal vein drains into the inferior mesenterie 
vein and the portal eirenlation, and the middle reetal 
vein drains into the eaval eirenlation throngh the in- 

temal iliae vein (ATLAS PLATE 361 #361.1). 

Traee the eonrse of the inferior mesenterie artery 
and eonfirm that the eontinnation of the main vessel 
itself beeomes the superior reetal artery (Figure 
18-9, ATLAS PLATES 307, 360). Remove the 

peritonenm from the reetnm, but do not destroy 
the middle reetal arteries, which may arise from the 
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FIGURE 18-9 


The bLood suppLy to the rectum. 


internal iliae, inferior vesieal, or internal pndendal 
artery. 

OPTIONAL PR0CEDURE 

Perform a digital examination of the reetnm. Plaee a 
gloved index finger of one hand into the anal eanal 
and simultaneously with the other hand feel the 
prostate gland and seminal vesieles inside the pelvis. 
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FEMALE GADAVERS 

III. Female Pelvle Organs: Dn'nary Bladder, 

Dreters, and Drethra; Ovarìes and 
Dteríne Tubes; Uterus and Vagìna; 
Rectum 


► 

Grant’s 232, 
233, 240 
Netter’s 255, 
257, 369 
Rohen 358 


◄ 

Grant’s142,213 
Netter’s 307, 311, 
398, 399 
Rohen 302, 308 


Between the nrinary bladder and reetnm in the female 
pelvis are loeated the ovaries, nterine tubes, uterus, and 
vagina, and their peritoneal and fibrons ligaments 
(ATLAS PLATES 331-333, 342). Similar to males, in 
females the nreters eonrse from the posterior abdominal 
wall to the bladder. Before entering the bladder, how- 
ever, the female ureter is erossed by the uterine 
artery, whereas the male ureter is erossed by the 
ductus deferens. 

A. IJrinary Bladder, IJreters, and IJrethra. The 
female nrinary hladder is a hollow muscular organ 
and its shape, position, and size are similar to that 
seen in the male. The attaehments at its neek and 
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base, however, and its relationships to organs poste- 
riorly are not the same. In the male the neek of the 
bladder is fixed by lateral ligaments attaehed to a 
rather immobile prostate. The neek of the female 
bladder is more loosely attaehed to the cervix of the 
nterns and the anterior fornix of the vagina, and is 
more mobile. The base of the female bladder is 
direeted posteriorly, adjaeent to the anterior vaginal 
wall (ATLAS PLATE 342), whereas it lies adjaeent 
to the reetnm in the male. The internal anatomy of 
the female bladder is similar to that in the male, the 
smooth trigone being bonnded by the nrethral and 
two nreterie openings. 
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The abdominal eonrse of the nreters is similar in 
both sexes, but the relationship of the ureters along their 
pelvie eonrse is different. On erossing the internal iliae 
artery and vein deep to the peritonenm, the nreter in the 
female lies initially behind the ovary. As it passes for- 
ward and medially toward the bladder, it courses deep 
to the broad ligament and the uterine artery erosses it 
Thus, as the ureter approaehes the bladder, it passes 
below or inferior to the nterine artery (ATLAS 

PLATES 330, 341, 342). 

The female nrethra measnres slightly less than 4 em 
in length and 6 mm in diameter and eommenees at 
the internal nrethral opening of the bladder. It eonrses 
inferiorly along the anterior wall of the vagina (ATLAS 
PLATE 342) and then throngh the nrogenital 
diaphragm just inferior to the symphysis pubis. The 
urethra opens anterior to the vagina, 2.5 em posterior to 

the glans elitoris (ATLAS PLATES 344, 350). The 

anterior and posterior walls of the nrethra are in apposi- 
tion except dnring nrination. When the detrusor mus- 
ele of the bladder wall eontraets, the sphineter ure- 
thrae relaxes, resnlting in the passing of urine. 
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To expose the bladder, nrethra, and nrogenital 
diaphragm, remove a wedge of bone eontaining the 
symphysis pubis as deseribed in the seetion on the 
male. Clean the soft tissnes from the symphysis pubis 
by severing the attaehments of abdominal wall mus- 
eles for 3 em lateral to the symphysis. Carefully 
refieet the tissues on the anterior aspeet of the sym- 
physis down to the inferior margin of the joint. Do 
not damage the elitoris or its dorsal vein. Push the 
genitalia downward and insert a probe below the 
symphysis pubis into the pelvis from ontside. Extend 
this opening laterally on both sides below the sym- 
physis. Using a handsaw, make two cuts vertieally 
through the anterior part of the pelvie wall 2 em on 
eaeh side of the symphysis pubis. As the saw 
approaehes the subpubic region, be eareM not to cut 
the elitoris externally or the bladder internally. 
Remove the wedge of bone eontaining the symphy sis 
and pull the lower limbs apart gently to open the 
pelvis fnrther. 

Open the bladder by making a transverse cut aeross 
its superior surface. From the ends of this transverse 
cut make two additional cuts downward (inferomedi- 
ally) so that a triangnlar flap of the bladder wall ean 
be pnlled forward. Within the bladder identify a 
smoothened triangnlar area, the trigone, loeated 
above and posterior to the nrethral orifiee. Find the 
openings of the two nreters that eomplete the three 
points of the trigone. 

Open the nrethra distally by entting its anterior 
wall longitndinally from the nrethral opening at the 
bladder. Note that its walls are distensible and that 
the posterior nrethral wall blends with the anterior 
wall of the vagina. 


Remove the peritonenm from the pelvie wall to 
expose the bladder and reetnm. Identify and traee 
the nreters over the pelvie brim (ATLAS PLATES 
341, 342). Follow their eonrse behind the ovary, to 
the pelvie floor and then anteromedially below the 
broad ligament. At this site the nreters lie adjaeent 
to the lateral forniees of the vagina. Note that before 
entering the bladder, the ureters are erossed supe- 
riorly from lateral to medìal by the uterine ar- 
teries. 

Remove the peritonenm from the nrinary bladder 
and separate the organ from the symphysis pubis. 
Identify the urachus, a fibrons eord that extends 
from the apex of the bladder to the umbilicus deep to 
the peritoneum. This is the postnatal remnant of the 
allantoie duct. Manually explore the faseial plane 
between the symphysis pubis and the bladder, which 
is ealled the retropubic spaee. 
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B. Ovaries and Lterine Tubes. The ovaries are loeated 
one on eaeh side of the female pelvis lateral to the 

uterus (ATLAS PLATES 333 #333.2, 334 #334.1). 

They are flattened organs (2.5 em long) attaehed to 
the posterior aspeet of the broad ligament by a short 
fold of peritonenm, the mesovarinm. The ronnded 
medial snrfaee of the ovary is adjaeent to the fimbri- 
ated end of the nterine tube. Its upper or tubal pole 
is attaehed to the pelvie brim by the snspensory 
ligament of tbe ovary, which eontains the ovarian 
artery and vein. Its lower or nterine pole is 
attaehed to the uterus by a fibrous eord ealled the 

ligament of tbe ovary (ATLAS PLATES 330 #330, 
332-335). 


The nterine tubes transmit ova from the ovaries to the 
internal wall of the uterus. Eaeh tube is 10 em long and 
their medial ends are attaehed to the snperior angles of 
the uterus. Passing horizontally aeross the pelvis along 
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the superior border of the broad ligament, the fimbriated 
end of the uterine tube, ealled the ìnfundìbulum, eom- 
municates with the abdominal eavity (ATLAS PLATES 
333, 334). Normally, however, the fimbria are elosely 
applied to the ovary in order to eateh eaeh ovum as it rup- 
tures from the Graafian folliele. 

Identify the ovaries and eonfirm their attaehment 
to the posterior snrfaee of the broad ligament. Find 
the ovarian vessels, follow them to the pelvie brim, 
and note that they are surrounded by a fold of peri- 
toneum which forms the suspensory lìgament of the 

ovary (ATLAS PLATES 333 #333.2, 334 #334.1). 

Expose the ovarian vessels and traee them to the 
ovary and the upper part of the uterine tube (ATLAS 
PLATE 335). Do not sever the nreters that eross the 
pelvie brim adjaeent to these vessels. 

Expose the lìgament of the ovary (ovarian liga- 
ment), which is a fibrons eord between the two layers 
of the broad ligament. Note that it eonrses from the 
inferomedial aspeet of the ovary to the wall of the 

uterus (ATLAS PLATE 333 #333.2). 

eiean the nterine tube along the upper free mar- 
gin of the broad ligament and note that its fimbriated 
end, the ìnfundìbulum, is funnel-shaped and loeated 
near the ovary. With a fine pair of seissors open one 
nterine tube from its fimbriated end to its nterine 
attaehment and note its mneosal folds (ATLAS 
PLATE 332 #332.1). 

e. Uterus, Lterine Ligaments, and Vagina. The 
uterus is a thick-walled muscular organ interposed 
between the bladder and the rectum in the female 

pelvis (ATLAS PLATE 333 #333.2). Its muscular 
wall is continuous below with the vagina, and the 
nterine tubes open into its upper lateral angles (AT- 
LAS PLATE 332 #332.1). The nonpregnant uterus is 
pear-shaped and is 8 em long, 5 em wide, and 2.5 em 
thiek. The ronnded part of the uterus is ealled the fun- 
dus. Below this is the body of tbe uterus, which ta- 
pers downward to the cervix (ATLAS PLATE 332). 
Projeeting into the vagina, the cervix is surrounded by 
the innermost part of the vagina to form the vaginal 

fomix (ATLAS PLATES 333, #333.2,342). 

The upper part of the utems is attaehed to the lateral 
pelvie walls by the broad ligaments (ATLAS PLATE 
333 #333.2), while the cervix is held firm posteriorly by 
the uterosacral ligaments (ATLAS PLATE 343 
#343.2) and laterally by the transverse eervieal liga- 
ments (eardinal ligaments of Maekenrodt) . Addition- 
ally, the round ligaments are narrow, flat bands that 
attaeh to the uterus just below the uterine tubes and 
course laterally and anteriorly to enter the ingninal eanal 
at the deep ingninal ring (ATLAS PLATE 333 #333.2). 
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The vagina is a fibromuscular organ that extends 
upward and backward from its opening between the 
labia minora to the cervix of the uterus, which it sur- 
rounds to form a groove, the vaginal fornix (ATLAS 
PLATE 342). The vagina measnres 7.5 em in length but 
is highly distensible. The vaginal wall eontains smooth 
muscle, eonneetive tissue, and many elastie fibers and 
normally its anterior and posterior snrfaees are in eon- 
taet. The anterior vaginal wall is adjaeent to the posterior 
snrfaee of the bladder, whereas the posterior vaginal 
wall is separated from the rectum by the rectouterine 
pouch superiorly and by faseia inferiorly (ATLAS 

PLATE 342). 

The uterus is supplied by the two uterine arteries 
from the internal iliae arteries. Eaeh nterine artery 
passes along the pelvie wall to the lateral side of the 
cervix (Figure 18-10) where it erosses (from lateral to 
medial) snperior to the ureter to enter the uterus. The 
uterine arteries anastomose with the ovarian arteries 
snperiorly and the vaginal arteries inferiorly (ATLAS 

PLATE 335). 

Plaee the index finger of your gloved hand into the 
vagina and palpate within the pelvis with your other 
hand. Feel the bladder anterior to the vagina. Palpate 
the cervix of the utems and, within the pelvis, the body 
of the utems. Disseet the uterine arteries at the lateral 
border of the cervix by probing throngh the posterior 

layer of the broad ligament (ATLAS PLATES 335, 
344). Note the relationship of the vessels to the nreters 
and traee the arteries along the lateral nterine borders 
toward the ovary and the vagina (Figure 18-10). 

Identify the round lìgaments and follow them to 
the deep ingninal ring. Cut the attaehments of the 
broad ligaments along the lateral snrfaees of the 
uterus, but do not sever the nterine arteries, nreters, 
ovarian vessels, or round ligaments. 

Open the eavity of the uterus by cutting aeross the 
top of the uterus through the wall of the fundus 
between the attaehments of the two nterine tubes 
(Fignre 18-11). Continue this ineision downward 
along the two lateral borders of the utems (anterior to 
the nterine arteries) throngh the cervix and into the 
vagina. This will divide the utems into anterior and 
posterior parts. 

Probe the nterine eavity and identify the external 
ostium of the cervix into the vagina; the eervieal 
eanal; isthmns; eavity of the nterine body; and 
openings of the nterine tubes (ATLAS PLATE 332 
#332.1). 

D. Female Reetnm. The female rectum is similar to the 
male rectum. The prineipal differenee is that the 
anterior reetal wall in females is direetly posterior to 
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FIGURE 18-10 


The uterine artery and its anas- 


tomoses above with the ovarian artery and 
beLow with the vaginaL artery. 


Ovarian artery 


Tubal braneh of 
uterine artery 



Vaginal braneh 
of uterine artery 


the vaginal fornix, cervix, and vagina, whereas in the 
male it lies behind the bladder, seminal vesieles, and 
prostate gland (ATLAS PLATE 342). 


Read the seetion on the reetnm in the male pelvis. 
Traee the inferior mesenterie artery over the pelvie 
brim where it beeomes the superior reetal artery 

(Figure 18-9, ATLAS PLATES 344, 360). Strip the 

peritonenm from the reetnm, being earefnl to pre- 
serve the delieate middle reetal arteries which arise 
from the internal iliae or one of its branehes (ATLAS 

PLATES 339,344). 


◄ 

Grant’s 211,213 
Netter’s 306, 340, 
394, 400 
Rohen 360, 410 


OPTIONAL PROCEDURE 

Perform a reetal examination of the female pelvie 
organs. Plaee the gloved index finger of one hand 
throngh the anus and feel the muscular external anal 
sphineter upon penetrating the anus (ATLAS 
PLATE 358 #358.2). Palpate anteriorly the posterior 


wall of the vagina and the cervix of the uterus 
(ATLAS PLATE 342). Plaee your other hand in the 
reetonterine pouch within the pelvis. Realize how 
elosely approximated are the anterior wall of the ree- 
tum, the peritoneal eavity, and the posterior fornix of 
the vagina (ATLAS PLATE 342). 


BOTH MALE AND FEMALE GADAVERS 


IV. Lateral Pelvìe Wall and Floor: 
Vessels, Nerves, and Mnseles 


Overlying the muscular floor and lateral pelvie wall 
are the internal iliae vessels and their branehes. 
Loeated posterolaterally are the anterior primary rami 
of the five saeral nerves forming the saeral plexus, the 
inmbosaeral trunk snperiorly and the eoeeygeal 
nerve inferiorly. 
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FIGURE 18-11 


The uterus and vagina opened to 


show the uterine eavity and its tubaL and vaginaL 
orifiees. 


A. Pelvie Vessels. The intemal iliae artery arises at the 
bifnreation of the eommon iliae and deseends into 
the pelvis to snpply its walls and viseera (ATLAS 
PLATES 339, 360). Three other arteries braneh di- 
reetly from the aorta. These are the superior reetal 
artery, which is the eontinnation of the inferior 
mesenterie to the npper reetnm; the ovarian artery; 
and the median saeral artery, which deseends in 
the midline, anterior to the saernm (ATLAS 

PLATES 339,360). 


The internal iliae artery eonrses inferiorly for 
approximately 4 em where it nsnally divides into a pos- 
terior trunk and an anterior trunk (ATLAS PLATES 
339, 340). The posterior trunk of the internal iliae 
artery gives rise to parietal branehes that snpply the 
pelvie walls: 


1. Iliolnmbar artery, which eonrses laterally to the 
iliae fossa and snperiorly, posterior to the psoas 

major (ATLAS PLATES 317,339). 

2. Two lateral saeral arteries that deseend on the 
saernm, sending branehes into saeral foramina 

(ATLAS PLATE 339). 


◄ 

Grant’s213,226, 

231,242 

Netter’s 398, 400, 
402, 403 
Rohen 346, 347, 
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3. Snperior glnteal artery that eonrses throngh the 
greater seiatie foramen above the piriformis mus- 
ele to enter the gluteal region (Figure 18-12, 

ATLAS PLATES 339,340). 

The anterior trunk of the internal iliae artery 

gives rise to three parietal branehes that leave the pelvis 
and at least four (and sometimes five) viseeral branehes 

(Figure 18-12). 

The parietal branehes from the anterior trunk are as 
follows: 

1. Inferior glnteal artery, which leaves the pelvis 
throngh the greater seiatie foramen below the pir- 

iformis mnsele (ATLAS PLATES 339,340). 

2. Obtnrator artery that eonrses with the obtnrator 
nerve along the lateral pelvie wall to the obtnrator 
foramen and enters the addnetor eompartment of 

the thigh (ATLAS PLATE 342 #342.1). In 25% of 

eases, the obtnrator artery arises from the inferior 
epigastrie artery and passes aronnd the femoral 
ring to reaeh the obtnrator foramen (ATLAS 
PLATE 340 #340.2). Snrgeons must be aware of 
this variation dnring repairs of hernias. 
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FIGURE 18-12 


The branehes of the 


internaL iLiae artery and the saeraL nerves 
on the LateraL surface of the peLvis. 
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3. Internal pndendal artery, which often is one of 
the terminal branehes of the anterior trnnk. It 
leaves the pelvis throngh the greater seiatie fora- 
men below the piriformis (ATLAS PLATES 339, 
340). 


The viseeral branehes from the anterior trnnk are 
direeted medially and snpply the pelvie organs (Fignre 
18-12). These inelnde the following: 


4. Snperior vesieal artery, which sends branehes to 
the bladder, dnetns deferens, and nreters (ATLAS 
PLATE 340). 

5. Inferior vesieal artery, which often arises with 
the middle reetal artery. It snpplies the inferior 
part of the bladder, the prostate, and seminal 
vesieles. 

6. Middle reetal artery, which may arise direetly 
from the anterior trnnk. More frequently, it arises 
from the inferior vesieal or internal pudendal 
artery and helps snpply the lower reetnm. 


◄ 

Grant’s213, 
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7. IJterine artery, which deseends from the intemal 
iliae and eonrses medially, erossing the nreter 1 em 
lateral to the nterine cervix (ATLAS PLATE 341). 

8. Vaginal artery, which may arise direetly from the 
anterior tmnk, but more frequently is a braneh of 
the nterine artery (Fignre 18-10, ATLAS PLATE 
335 #335.1). 

Pull the bladder, rectum, and uterus away from the 
lateral pelvie wall and follow the eommon iliae 
artery to its bifnreation into external and internal 
iliae arteries. Cut away the internal iliae vein and its 
tribntaries to expose the arteries better. Observe the 
division of the internal iliae artery into posterior and 
anterior tmnks in your eadaver and expect variation 
from textbook deseriptions. Use Fignre 18-12 and 
ATLAS PLATES 339 and 340 as gnides to identify 

branehes of the internal iliae artery. 

Find the iliolnmbar artery arising from the pos- 
terior side of the internal iliae. It is the only artery 
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that aseends out of the tme pelvis and sends branehes 

to the iliae fossa (ATLAS PLATES 339, 340). Find 

the lateral saeral arteries (often two) deseending 
medially anterior to the saemm. 

The superior gluteal, inferior glnteal, and inter- 
nal pndendal arteries ean be identified because they 
arise from above-downward in that order and all leave 
the pelvis throngh the greater seiatie foramen. To iden- 
tify them find the piriformis mnsele and follow the 
snperior glnteal throngh the foramen above the mus- 
ele, while the inferior glnteal and intemal pndendal 
arteries leave the pelvis inferior to the mnsele. 

Find the obtnrator artery aeeompanied by the ob- 
tnrator nerve passing fonvard to the obtnrator fora- 
men along the lateral wall of the pelvis. Look for its 
anastomosis with the pubic braneh of the inferior 
epigastrie artery (ATLAS PLATES 332,339). 

Identify the medìal nmbìlìeal lìgaments on the 

inner snrfaee of the anterior abdominal wall aseend- 
ing to the umbilicus lateral to the urachus. These are 
the fibrosed remnants of the nmbìlìeal arteries in the 
fetus (ATLAS PLATE 250). Note that at the level of 
the bladder this vessel gives rise to two or more small 
snperior vesieal arteries. 
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the lumbosacral trunk (L4, L5) plus Sl, S2, and most of 
the S3 nerve, whereas the pndendal nerve gets a small 
part of S2 and larger eontribntions from S3 and S4 
(Fignre 18-13). The saeral plexus also gives rise to 
nerves that will be stndied when the glnteal and poste- 
rior thigh regions are disseeted. 

The saeroeoeeygeal plexus eonsists of nerve loops 
derived from a braneh of S4, all of S5, and the eoe- 
eygeal nerve. From this plexus eome nerves that snpply 
the levator ani, eoeeygens, and the external anal sphine- 
ter mnseles. 

The sympathetie nerves in the pelvis eonsist of 
extensions of the ganglionated sympathetie trnnks 
loeated anterior to the saernm and medial to the anterior 

saeral foramina (ATLAS PLATES 316, 362). Four 
saeral ganglia usually give gray rami to the saeral 
nerves. Also, the snperior hypogastrie plexus of auto- 
nomie fibers (ATLAS PLATE 362), loeated anterior to 
the bifnreation of the abdominal aorta, deseends into 
the pelvis and divides into right and left inferior 
hypogastrie plexuses. These plexuses eontain sympa- 
thetie fibers and ganglion eells and parasympathetie 
fibers from the pelvie splanehnie nerves (S2, S3, and 
S4) to innervate the lower gastrointestinal traet. From 
the inferior hypogastrie plexus, eolleetions of auto- 
nomie fibers form plexuses to supply the pelvie viseera. 


In male eadavers, loeate the inferior vesieal and 
middle reetal arteries. These may arise from 
a eommon stem and eonrse medially in the fatty 
tissne just above the pelvie floor (ATLAS PLATE 
340). 

In female eadavers, identify the nterine arteries 
and find their vaginal braneh. Find the middle ree- 
tal artery in the female pelvis, and note that the vagi- 
nal vessels may help snpply the reetnm. 

B. Pelvie Nerves. The nerves found in the tme pelvis 
are derived from the inmbosaeral tmnk (L4, L5 
nerves), the five saeral nerves, and one eoeeygeal 

nerve (ATLAS PLATES 316, 362). Additionally, 

the obtnrator nerve deseends to the obtnrator fora- 
men. The upper four saeral nerves emerge from the 
spinal eolnmn by way of the pelvie saeral foramina 
(Fignre 18-12). The small fifth saeral perforates the 
eoeeygens mnsele between the saemm and the eoe- 
cyx and the eoeeygeal nerve emerges inferior to the 
transverse proeess of the coccyx. 

The nerve eords of the saeral plexus eonverge over 
the snrfaee of the piriformis mnsele (Fignre 18-12) 
near the greater seiatie foramen in the form of two fiat- 
tened bands. The larger upper band eontinnes throngh 
the greater seiatie foramen as the seiatie nerve and the 
lower band leaves the pelvis throngh the same foramen 
as the pndendal nerve. The seiatie nerve is formed by 
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Identify the piriformis mnsele on the ventral sur- 
faee of the sacrum and remove the faseia and fat from 
the anterior saeral region. Find the inmbosaeral 
trnnk as it erosses the pelvie brim to join the upper 
three saeral roots to form the seiatie nerve anterior to 
the piriformis mnsele (ATLAS PLATES 316,362). 

Note that the snperior glnteal artery eonrses pos- 
teriorly to the greater seiatie foramen between the 
inmbosaeral tmnk and the Ist saeral root (Fignre 18- 
12, ATLAS PLATES 339, 340) or between the Ist 

and 2nd saeral roots. Observe that the inferior glnteal 
artery eonrses throngh the same foramen between 
saeral roots one segment below those separated by 
the snperior glnteal artery. 

Find the pndendal nerve and note its origin from 
the ventral rami of S2, S3, and S4. Follow this nerve to 
the greater seiatie foramen throngh which it also leaves 

the pelvis (ATLAS PLATES 348,362,363,366). 

Identify the obtnrator nerve eonrsing anteriorly 
and inferiorly along the obtnrator internns mnsele 
with the obtnrator vessels. Note that it leaves the 
pelvis throngh the obtnrator foramen to enter the 
addnetor eompartment of the thigh (ATLAS PLATE 
423). 

Find the pelvie extensions of the sympathetie 
trnnks adjaeent to the anterior saeral foramina 
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FIGURE 18-13 
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(ATLAS PLATES 316,352). Identify the antonomie 
nerves that eomprise the superior hypogastrie 
plexus anterior to the aortie bifnreation (ATLAS 
PLATE 362 #362.1). Follow this plexus into the 
pelvis where it divides to form right and left inferior 
hypogastrie plexuses that innervate the pelvie or- 

gans (ATLAS PLATE 362 # 362.1). 


◄ 

Grant’s 176, 213, 
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e. Muscles of the Walls of the Pelvie Gavity. The 

muscles that form the floor and walls of the pelvis in- 
clude the piriformis, obturator intemus, levator ani, 
and eoeeygens mnseles. These were all deseribed in 
Seetion lA of this disseetion. 

To study the floor and walls of the pelvis, remove 
the pelvie viseera as follows: 

1. Free the reetnm of its peritoneal attaehments 
and separate it from the anterior saernm. In 
males separate the reetnm from the bladder, 
seminal vesieles, and prostate, and in females 
from the vagina. Tie two ligatnres tightly 
(3 em apart) aronnd the most distal part of the 
reetnm (just above the pelvie floor). Sever the 
organ between the two ligatnres. 


► 
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2. IN MALE GADAVERS, remove the bladder 
and prostate by entting throngh the nrethra dis- 
tal to the prostate. 

3. IN FEMALE GADAVERS, cut through the 
neek of the bladder, nrethra, and vagina just 
superior to the urogenital diaphragm and 
remove these organs. Also remove the uterus, 
uterine tubes, and ovaries. 

Define the piriformis muscle stretehing from the 
anterior aspeet of the saernm to the greater seiatie 

foramen (ATLAS PLATES 339,340). Find the eoe- 

cygeus muscle loeated anterior to the piriformis. 

Remove the faseia overlying the levator ani 
muscle and note that it eonsists of two parts, the ilio- 
coccygeus posteriorly and the pubococcygeus ante- 
riorly. Observe how their fibers arise from the isehial 
spine and the pubis, and between these two bony sites 
along a tendinous areh in the faseia over the obtnra- 
tor internns (ATLAS PLATE 343.1). Follow the 

mnsele to its insertion on the coccyx and into the 
midline anoeoeeygeal raphé. Note that the most ante- 
rior part of the pubococcygeus forms a U-shaped 
sling aronnd the posterior snrfaee of the reetnm 
ealled the puborectalis muscle. 
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FIGURE 18-14 


FrontaL seetion through the peLvis and perineum. 


Realize that the levator ani mnsele separates the 
pelvis from the perinenm. Also note that the npper 
part of the obtnrator intemns is in the pelvis and the 
lower part in the perinenm (Figure 18-14, ATLAS 
PLATE 362 #362.1). 


eiinieal Relevanee (Both male and female) 


Bony pelvis. The bony pelvis is shaped similar to a 
basin with walls and a floor. It is lined on its inner sur- 
faee by muscles, and its floor is formed by the levator 
ani muscles. Openings in the posterior wall of the 
pelvis are bound by ligaments, and these openings 
transmit important structures to and from the gluteal 
region. One opening, the greater seiatie foramen 
transmits the seiatie nerve that deseends to the lower 
limb, the pudendal vessels and nerves, and the 
gluteal vessels and nerves to the buttocks. The lesser 
seiatie foramen then transmits the pudendal vessels 
and nerves to the perineum. 

Fractures of the pelvis. There are several types of 
pelvie fractures. One ean result from a heavy fall on the 
upper lateral hip region where the head of the femur 
ean fracture the bones of the acetabulum. Fractures of 
the rami of the pubis ean occur from a crush aeeident 
or when a heavy objeet falls on a person who is 
reelined. Fractures of the inferior bony ring (pubic rami, 
ischium, acetabulum, ilium, or sacrum) often involve 
more than one break or are eombined with joint dislo- 
eation. At times fractures of the pubis also involve in]ury 
to the urinary bladder or urethra. 

Fractures of the sacrum or coccyx. After fractures of 
the sacrum, fibrosis ean occur around the saeral nerve 
roots, resulting in persistent pain.These fractures often 
require bed rest followed by the use of crutches. 


eonstrietion of the ureter. The lumen of the ureter 
has three sites where it may be eonstrieted: (a) where 
the renal pelvis joins the ureter; (b) where the ureter 
erosses the pelvie brim; and (e) where the ureter 
courses through the bladder wall to gain aeeess to the 
interior of the bladder. Kidney stones may cause 
obstruction at any of these sites. 

Ganeer of the eoion or rectum. This is a eommon 
and often fatal disease. Tumors of the eolon generally 
develop from nonmalignant polyps that then ehange 
and beeome malignant. Important features with 
respeet to prognosis relate to the severity of the dis- 
ruption of the wall of the eolon, the degree of pene- 
tration of the tumor, and the possible metastases that 
may have spread by way of the lymphaties. 

Rupture of the biadder. Because the bladder extends 
superiorly into the lower abdomen, it is sub]ect to in- 
]ury as a result of an automobile aeeident that causes 
fractures of the pelvis. When the bladder is ruptured 
anteriorly, urine ean pass into the peritoneal eavity. If 
the bladder is ruptured posteriorly, urine passes into 
the pelvis and perineum. 

Sigmoidoseopy. Examination of the sigmoid eolon is 
aehieved by this procedure using a sigmoidoseope 
that is plaeed through the anus and elevated to the 
sigmoid eolon. The instrument is a flexible tube that is 
fitted with illumination and lenses. It ean also be used 
to obtain a biopsy of the mucosal wall. 

Biadder eaneer. Ganeer of the bladder is usually 
found in older patients. It ean be small and superfi- 
eial and be readily treated, or it ean be more 
advaneed and have spread outside the bladder 
saved. More advaneed eaneers might have invaded 
the ureter, resulting in the obstruction and eonse- 
quent retrograde urination retention damage to the 
kidneys. 
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Male Pelvis 
eiinieal Relevanee 

Pelvie fractures in maies. These fractures ean result 
in injury to other pelvie organs such as the urethra as 
it traverses the urogenital diaphragm.The bladder, lo- 
eated retropubically, ean be punctured by bone frag- 
ments. Additionally, blood vessels such as tributaries 
to the internal iliae vein, or pelvie nerves such as the 
pelvie splanehnie nerves, ean be in]ured by pelvie 
fractures.These nerves earry important preganglionie 
parasympathetie nerve fibers that will synapse and 
then supply male pelvie organs. 

Ganeer of the prostate. This eondition ean be sus- 
peeted after a routine anal digital examination in 
which the posterior surface of the prostate feels 
uneven or irregular and the organ has hardened to the 
touch. During defeeation or during sneezing or cough- 
ing, inereased pelvie pressure releases metastatie 
eells to other organs such as the vertebral column 
and the spinal eord and brain. 

Transurethral reseetion of the prostate. This opera- 
tion is performed by passing an endoseope through the 
penile urethra to the prostatie urethra, where a portion 
of the prostate or the entire prostate is reseeted. 
Benign prostate enlargement. Hypertrophy of the 
prostate often is benign and eommon in men older 
than 50 years of age. Its prineipal symptoms are dif- 
ficulty in the eommeneement of urination and an 
inereased frequency of urination during the night. 
Difficulty in eommeneement of urination is caused by 
the eompression of the enlarged prostate on the 
urogenital urethra, and frequency in the urge to uri- 
nate usually results in only a few milliliters of urine 
expressed. 

Female Pelvis 
eiinieal Relevanee 

Pelvie measurements. Measurements of the true or 
lesser pelvis are espeeially important in obstetries 
when a transvaginal birth is being eonsidered. These 
measurements include the true or obstetrie con]u- 
gate (distal tip of the saeral promontory to the infe- 


rior margin on the posterior surface of the symphysis 
pubis), the diagonal con]ugate (the distanee from the 
posterior surface of the symphysis pubis to the 
saeral promontory), and the interspinous distanee 
(the distanee between the two isehial spines), which 
must be wide enough for passage of the baby’s 
head. 

Caudal anesthesla. In this technique the anesthetie 
agent is introduced into the saeral eanal from below. 
This anesthetizes the 2nd to the 5th saeral nerves. 
Llsed in obstetries, this technique bloeks pain in the 
pelvis and perineum. 

Prolapse of the uterus. This is a displaeement of the 
uterine cervix into the vaginal eanal. Support for the 
uterus within the pelvis is maintained by the levator 
ani muscles along with the ligaments attaehing the 
cervix to the pubis (pubocervical ligaments), the 
sacrum (uterosacral ligaments), and the lateral pelvie 
wall (transverse eervieal ligaments). Loss in the sup- 
port of these structures during ehildbirth is often the 
cause of prolapse of the uterus. 

Gystltls. This inflammatory eondition in the urinary 
bladder results in painful urination. It is more eommon 
in women because baeteria ean more easily aeeess 
the bladder through the short urethra. 

Tubal llgatlon. Ligation of the uterine tube is a 
method of aehieving birth eontrol. After ligation, dis- 
eharged ovarian follieles degenerate in the uterine 
tube and never reaeh the uterus. This procedure is 
done laparoseopieally through the abdomen. 

Eetople pregnaney. This is the implantation of a 
blastoeyst into the wall of the uterine tube most eom- 
monly into the ampulla. If this type of pregnaney is not 
diagnosed early, the uterine tube may rupture and 
cause hemorrhage into the abdominal eavity. At times 
if the tube ruptures on the right, it ean be misdiag- 
nosed as appendieitis. 

Hystereetomy. Surgical removal of the uterus is a 
eommon operation, and it ean be done either through 
the abdomen ortransvaginally. Espeeially important is 
the ligation of the uterine vessels and their proximity 
to the ureters. This ean be a potential danger if the 
ureters are not identified. 




DISSEGTION 



The Perineum: Male and Female 



Objeetives 


1 Both Male and Female Gadavers: To study the 
surface anatomy of the perineum. 

2 Both Male and Female Gadavers: To disseet the 
anal tn'angle, including its vessels and nerves and 
the muscles and faseia that bind the ìsehìoreetal 
fossa. 

3 Male Gadavers: To disseet and study the male 
urogen1tal tríangle. This region includes the penis 


and the muscles, vessels, and nerves in the 
superficial and deep perineal eompartments. 

4 Female Gadavers: To disseet and study the female 
urogenìtal tríangle. This region includes the female 
genitalia and the assoeiated muscles, vessels, and 
glands in the superfícial and deep perineal 
eompartments. 


I. General Informatìon and Surface 
Anatomy (F1gures 19-1 and 19-2) 

The perineum is a diamond-shaped region loeated 
between the npper thighs and between the lower parts 
of the bnttoeks. It eonsists of strnetnres that eonstitnte 
the region below the pelvie floor. These snrronnd the 
nrethral, anal, and vaginal orifiees. The perinenm is 
bonnded by the symphysis pubis anteriorly, the coccyx 
posteriorly, and the two isehial tuberosities laterally. 
Between the symphysis pnbis and isehial tnberosities are 
the rami of the pubic bones and the rami of the isehia. 
Extending from the isehial tnberosities to the coccyx 


(and saemm) are the sacrotuberous ligaments, over 
which are spread the glntens maximus muscles (ATLAS 
PLATES 347,365 #365.2). 

If a transverse line is drawn aeross the perinenm an- 
terior to the anus between the isehial tnberosities, the 
diamond-shaped perinenm is divided into two triangn- 
lar areas, the posterior anal triangle and the anterior 

nrogenital triangle (Fignres 19-1 and 19-2). The 

anatomy of the anal region is not espeeially complex, 
and it is similar in the two sexes. In eontrast, the uro- 
genital regions are quite different and more complex, 
and they eontain: (a) the external genitalia and other 
stmetnres within a snperfieial perineal eompart- 
ment; and (b) the faseia-eovered muscular urogenital 
diaphragm between the pubic rami that constitutes the 
deep perineal eompartment. 

BOTH MALE AND FEMALE tADAVERS 


Plaee the eadaver in a lithotomy position. This is 
done with the eadaver lying on its baek and a wooden 
bloek plaeed under the glnteal region to elevate the 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edition = Grant’s Page # 
NetteKs Atlas, 4th Edltìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtion = Rohen Page # 


► 

Grant’s 254, 255, 
261,269, 271 
Netter’s 369, 379 
Rohen 347, 351, 

363, 364 
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FIGURE 19-1 
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perineum. Spread the lower limbs as far as possible 
without injuring the hip joints. Tie the spread limbs 
to stable structures with rope or gauze strips. 

Study the regional anatomy of the perinenm 
by using an artienlated pelvis. Gompare the loeations 
of the bony landmarks that define the inferior pelvie 
ontlet with the snrfaee anatomy of the perinenm on 

the eadaver (ATLAS PLATES 316, 344, 365). 

1. Identify the ìsehìal tuberosities, the coccyx, 
and the symphysis pubis on the artienlated 

pelvis (ATLAS PLATE 350 #350.1). Try to 

palpate these important bony landmarks on the 
eadaver. (The symphysis pubis may have been 
removed dnring disseetion of the pelvis.) 

2. Observe that the anal orifiee on the eadaver is 
loeated in the midline, about 4 em anterior to 
the coccyx. Palpate the eentral tendinous 
point (perineal body) of the perinenm just 
anterior to the anus (ATLAS PLATE 344). 


MALE GADAVERS 


3. Observe that the body of the penis is attaehed to 
the anterior aspeet of the symphysis pubis. Note 
that the anterior snrfaee of the flaeeid penis is 
ealled the dorsnm of the penis, and the opposite 
snrfaee, oriented toward the serotnm is the 
nrethral (or serotal) snrfaee. Identify the glans 
penis, the external opening of the nrethra, and 
the prepnee (or foreskin), if present, attaehed to 
the glans penis by a midline fold ealled the 
frenulum (ATLAS PLATE 370 #370.4). 

4. Note the median raphe of the serotal sae that 
was disseeted with the anterior abdominal 
wall. The raphe is the line of fnsion of the two 
serotal halves. 


FEMALE GADAVERS 


5. Identify the female external genital organs. 
Note that the labia majora are thiekened, fat- 
filled cutaneous folds. These extend from a 
ronnded mound ealled the mons pubis into the 
perinenm to a site 2.5 em anterior to the anus 

(ATLAS PLATES 344,350). 

6. Identify the labia minora. These small cuta- 
neous folds are loeated between the labia 
majora. Note that the two folds approaeh eaeh 
other anteriorly, and at the elitoris eaeh labinm 


◄ 

Grant’s 194,194, 
200 , 201 
Netter’s 354 
Rohen 436, 437 


divides into two parts. The upper parts from 
eaeh side unite over the glans to form the pre- 
puce of tbe elitoris, while the two lower parts 
pass below the elitoris to form its frenulum 

(ATLAS PLATES 344, 347, 350). 

7. Realize that the elitoris is an ereetile structure 
about 2.5 em in length embedded in the tissnes 
of the labia minora. The small, free extremity, 
ealled the glans, ean be seen only if the pre- 
puce eovering it is retraeted (ATLAS PLATE 
350 #350.1). 

8. Probe the vestibnle, enelosed by the labia 
minora, and note the nretbral orifiee anteri- 
orly and the opening of the vagina posteriorly 

(ATLAS PLATE 344). 


II. Anal Tríangle and Regìon 


► 

Grant’s 272-274 
Netter’s 379, 382 
Rohen 350, 361 


◄ 

Grant’s 263-265 
Netter’s 380-382 
Rohen 340, 341, 
350 


► 

Grant’s 261,274 
Netter’s 404, 405, 

411,413 
Rohen 352, 363 


Posterior to a line aeross the perinenm that passes anterior 
to the anus and intereonneets the two isehial tnberosities 
is the anal triangle. Its three points are the two isehial 
tnberosities laterally and the tip of the coccyx posteriorly 
(Fignres 20-1 and 20-2). Most of the region deep to the 
snrfaee eonsists of fat-filled spaees, one on eaeh side of 
the midline, ealled the isebioreetal fossae (ATLAS 
PLATES 350, 365). The base of eaeh fossa is direeted 
toward the snrfaee of the anal triangle and the apex ori- 
ented deeply (snperiorly). In the midline of the anal trian- 
gle is loeated the anal orifiee surrounded by the external 

anal spbineter (ATLAS PLATES 350, 359, 365). Eaeh 

isehioreetal fossa is bonnded by muscular walls and fas- 
eia and is erossed from lateral to medial by the inferior 
reetal branebes of the pndendal nerve and internal 
pndendal vessels (ATLAS PLATES 348,366). 


A. isebioreetal Fossa 


► 

Grant’s 261 
Netter’s 395 
Rohen 350 


◄ 

Grant’s 256, 257, 
269, 271,273 
Netter’s 377 
Rohen 361,363 


1. Bonndaries and reeesses. Eaeh isehioreetal fossa 
oeenpies a spaee 5 em long, 2.5 em wide, and 5 em 
deep. It is filled with fat and fibrons eonneetive tis- 
sue. The two fossae communicate posterior to the 
anal eanal. The lateral wall of eaeh isehioreetal 
fossa is formed by the faseia eovering the snrfaee 
of the obtnrator internns mnsele and is almost 
vertieal in orientation (ATLAS PLATES 350,361 
#361.2,365 #365). The medial wall of eaeh fossa 
is formed by the inferior faseia of the pelvie di- 
aphragm that eovers the perineal snrfaee of the le- 
vator ani mnsele and, snperfieially, by the fibers of 
the external anal spbineter mnsele. Posterior to 
the anus, the two levator ani mnseles insert into the 
midline anoeoeeygeal rapbe (ATLAS PLATES 
350,365 #365.2,366). The anterior bonndary of 
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the fossa is the nrogenital dìaphragm, and poste- 
riorly the fossa is limited by the gluteus maximus 
muscle. 

The anterior reeess of the isehioreetal fossa extends 
forward snperior to the nrogenital diaphragm. The pos- 
terior reeess is loeated between the eoeeygens mnsele 
deeply and the more snperfieial glntens maximus. The 
isehioreetal fossae, which are filled with loose, soft, 
fatty tissue, are loeated adjaeent to the anal eanal, 
allowing it to expand easily when neeessary dnring 
defeeation. 

2. Gentral tendinons point. The eentral tendinons 
point of the perinenm or the perineal body is lo- 

eated in the midline 1 em anterior to the anus, be- 
hind the bulb of the penis in males and behind the 
posterior eommissnre of the labia majora in fe- 

males (ATLAS PLATES 344,350,365 #365.2). 

It eonsists of fibrons tissne that reeeives the inser- 
tions of the external anal sphineters, the anterior 
fibers of the levator ani mnseles, the bnlbospon- 
giosns mnseles, and the snperfieial and deep 


transverse perineal mnseles. The anal eanal is 
snpported by its attaehment into the posterior part 
of the eentral tendinons point, as is the vagina by 
its attaehment into the anterior part of this point. 
Obstetrieians refer to the eentral tendinons point 
as “the perineum” in women. 

3. Inferior reetal vessels and nerves. The vessels 
and nerves in the isehioreetal fossa are branehes 
of the internal pndendal vessels and the 
pndendal nerve (Fignre 19-3). They leave 
the pelvis throngh the greater seiatie foramen 
below the piriformis mnsele, curve over the 
sacrospinous ligament, enter the lesser seiatie 
foramen, and eonrse to the perinenm within the 
pndendal eanal (Aleoek’s eanal) (ATLAS 
PLATES 348,361 #361.2). This eanal is a tnnnel 
formed by a sheath of faseia fused with the faseia 
eovering the obtnrator internns mnsele (ATLAS 
PLATE 361 #361.2). Within the eanal, the pu- 
dendal vessels and nerve give off the inferior ree- 
tal vessels and the inferior reetal nerve (ATLAS 
PLATE 366). 


► 

Grant’s 261 
Netter’s 404, 405, 

411,413 
Rohen 339, 
342, 345 

◄ 

Grant’s 273 
Netter’s 369, 379, 
382 

Rohen 234, 235, 
248, 249 


Posterior labial artery 


Perineal braneh of 
pudendal nerve 


Dorsal artery of elitoris 


Artery to the vestibular bulb 


Deep artery of the elitoris 


Dorsal nerve of the elitoris 


Transverse 
perineal artery 


Posterior labial braneh 
of pudendal nerve 


Perineal artery 


Internal 


pudendal 

artery 


Inferior 

reetal 

artery 



Gentral perineal 


External anal 


sphineter 


Levator ani 
nnuscle 


Pudendal 
nerve 

Inferior 

reetal 

nerve 


FIGURE 19-3 


The inferior reetaL and perineaL branehes of the internaL pudendaL vesseLs and nerves in 


the femaLe perineum. 
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The intemal pndendal vessels and the pndendal nerve 
eontinne forward in the perinenm to snpply nrogenital 
stmetnres. Their inferior reetal branehes, however, eross 
the isehioreetal fossa from lateral to medial to snpply the 
extemal anal sphineter and levator ani mnseles aronnd the 
anns (ATLAS PLATES 348, 366). The inferior reetal 
veins may beeome varieose, resnlting in hemorrhoids or 
piles (ATLAS PLATE 359.1). Most frequently these 
varieosities are loeated in the submucosa of the anal eanal 
and lower reetnm. They may develop dnring pregnaney or 
as a resnlt of portal vein obstmetion, beeanse these veins 
do not eontain valves and are surrounded by loose eon- 
neetive tissne within the wall of the bowel. 


fibers attaeh to the tip of the coccyx. The deep part 
also is an annnlar band of striated mnsele. It surrounds 
the upper part of the internal sphineter near the anoree- 
tal jnnetion and is deep (i.e., more snperior) to the su- 

perfieial part (ATLAS PLATE 359 #359.3). 

BOTH MALE AND FEMALE tADAVERS 


Begin disseetion of the anal triangle by making a 
transverse ineision throngh the skin between the two 
isehial tnberosities in front of the anus (Figures 19-4, 
A-B and 19-5, A-B). 


4. Internal and external anal sphineters. The 

lower end of the smooth eirenlar mnsele in the 
wall of the reetnm and anal eanal is thiekened 
and eonstitntes the internal anal sphineter 

(ATLAS PLATE 359 #359.1). Sympathetie 

fibers eontraet the mnsele and parasympathetie 
fibers relax it. 


◄ 

Grant’s 261 
Netter’s 392-394 
Rohen 345 


The external anal sphineter is a tubular muscle 
that surrounds the most inferior part (2.5 em) of the 
anal eanal (ATLAS PLATES 359 #359.1, 359.2). It is 

striated and eonsists of three parts: subcutaneous, su- 
perfieial, and deep. The snbentaneons part is a eylin- 
drieal band of fibers that lies just deep to the skin at the 
anal opening. The snperfieial part lies deep to the 
subcutaneous part and is elliptieal. Its anterior fibers 
insert into the eentral tendinons point, and its posterior 


◄ 

Grant’s 261,262, 
268, 273 

Netter’s 381,382, 
392-394 
Rohen 345, 
350-353, 363, 364 


MALE GADAVERS 


Make a seeond skin ineision in the midline, at right 
angles to the first, which extends from the root of the 
glans penis to the tip of the coccyx, eneireling the 
anus (Fignre 19-4, C-E). 


FEMALE GADAVERS 


Make a seeond ineision from the symphysis pubis 
anteriorly aronnd the lateral borders of both labia 
majora to the anus in the midline. Continue this inei- 
sion posteriorly, eneireling the anal orifiee, to the 
coccyx in the midline (Figure 19-5, C-E). 





Skin ineisions in the maLe perineam. 


FIGURE 19-4 


FIGURE 19-5 


Skin ineisions in the femaLe perineam. 
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BOTH MALE AND FEMALE GADAVERS 


Refleet the four triangular skin flaps: the two nrogeni- 
tal flaps anterolaterally and the two anal flaps postero- 
laterally. Take eare aronnd the anus because the exter- 
nal anal sphineter lies immediately under the skin. 

Make a transverse ineision 1.5 em deep aeross the 
isehioreetal fossa penetrating into the fatty tissne. 
Probe the fossa with your gloved index finger and 
loosen the fatty tissne. With foreeps and probe, piek 
away the fat, being earefnl to identify and retain the 
inferior reetal vessels and nerve. These eross the 
fossa from lateral to medial at a depth of about 3 to 

4 em (ATLAS PLATES 348, 366, Fignre 19-3). 

Remove the faseia from around the anal orifiee 
and nneover the external anal sphineter (ATLAS 
PLATES 344, 365 #365.2, 366). Traee the elliptieal 

fibers of the snperfieial part of this mnsele from the 
eentral point of the perinenm to the coccyx. 

Expose the walls of the isehioreetal fossa and note 
that the lateral wall is lined by the faseia over the ob- 
tnrator internns mnsele. Observe that the medial 
wall is the faseia on the inferior snrfaee of the levator 
ani and eoeeygens mnseles (ATLAS PLATES 361 
#361.2,365 #365.2). Expose the border of the glntens 
maximus mnsele that forms the posterior bonndary 
of the fossa. You may encounter the inferior elnnial 
branehes of the posterior femoral entaneons nerve. 
These are sensory to some of the skin overlying the 

fossa (ATLAS PLATES 348,366). 


► 

Grant’s 261 
Netter’s 382, 388, 

394, 395 
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Grant’s 261 
Netter’s 404, 405, 
411,413 
Rohen 353, 364 
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Grant’s 261,262 
Netter’s 381,383, 
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Grant’s 112, 
113,117 
Netter’s 348, 
361,387 
Rohen218,219 

◄ 

Grant’s 261 
Netter’s 379, 395 
Rohen 350 


perineal eompartments and their eontents, one must 
understand the refleetions of faseia in this region. 

A. Faseial Refleetions in tbe Male IJrogenital Region. 
The snperfleial faseia of the nrogenital region is an 
extension of the snperfieial faseia over the lower ante- 
rior abdominal wall. It eonsists of an outer fatty layer, 
similar to Gamper’s faseia, and an inner (deeper) 
membranons layer, continuous with Searpa’s faseia 
(Fignre 19-6). In the perinenm the deeper layer of su- 
perfieial faseia is ealled Golles’ faseia. 

The superficial fatty layer deseends from the lower 
anterior abdominal wall and is continuous with the fatty 
superficial faseia of the thigh and of the perinenm in 
both the nrogenital and anal regions. In eontrast, as the 
membranons layer passes down from the abdominal 
wall, it eonrses over the ingninal ligament and attaehes 
firmly to the deep faseia of the thigh. Thus, the poten- 
tial spaee between the Searpa’s faseia and the deep fas- 
eia over the anterior abdominal wall is elosed off from 
the eomparable faseial plane in the thigh. No such 
arrangement is found medially. The membranons layer 
passes into the nrogenital region (Golles’ faseia) and 
forms a tnbelike faseial sleeve for the penis, which 
beeomes continuous with the faseìa penis (Buck’s fas- 
eia) and with the dartos layer in the serotal sae (Figure 
19-6). Golles’ faseia attaehes seenrely to the pubic and 
isehial rami and spreads posteriorly aeross the nrogeni- 
tal triangle to the nrogenital diaphragm and eentral 
point of the perinenm, where it terminates. 


III. Male Drogenìtal Trìangle 

and Reglon 


The three bony points of the nrogenital triangle are 
the sympbysis pnbis anteriorly and the two isebial 
tnberosities laterally. The male nrogenital region 
eontains the bulb and crura of the penis, the snperfieial 
perineal mnseles, and the perineal branehes of the in- 
ternal pndendal vessels and nerves, all of which are 
said to lie within the snperfldal perineal eompart- 
ment, or poneb. This eompartment is to be differenti- 
ated from the deep perineal eompartment, also ealled 
the nrogenital diapbragm. The deep perineal eom- 
partment eontains the deep transverse perineal mus- 
eles, the external nrethral sphineter, the membranons 
part of the nrethra, and the bulbourethral glands. 
Throngh it eonrse the deep and dorsal arteries of the 
penis (from the internal pndendal) and the dorsal nerve 
of the penis. The deep eompartment lies beneath the 
deep faseia (perineal membrane) of the perinenm. To 
visnalize the bonndaries of the snperfieial and deep 


◄ 

Grant’s 255, 261 
Netter’s 379, 
381-383 
Rohen 351,352 


MALE GADAVERS 


Study Fignres 19-6 and 19-7 and nnderstand why 
the attaehments of Golles’ faseia are important. If 
there is a rupture of the penile part of the nrethra just 
distal to the urogenital diaphragm, the attaehments 
determine the path that extravasated urine would 
spread (Fignre 19-7A). Eseaping urine deep to 
Golles’ faseia would spread posteriorly only as far 
as the nrogenital diaphragm and laterally to the is- 
ehial and pubic rami because of these attaehments. 
It would spread deep to the faseia penis (Bnek’s fas- 
eia), aronnd the serotnm, and then aseend over the 
anterior abdominal wall deep to Searpa’s faseia 
(Fignre 19-7B). Tbis is beeanse tbe dartos, tbe 
faseia penis, and Searpa’s faseia are all coexten- 
sive witb Golles’ faseia. Erom the anterior abdom- 
inal wall, urine would not extend inferiorly over the 
ingninal ligaments into the thigh, beeanse Searpa’s 
faseia attaehes tightly to the deep faseia of the thigh 
(faseia lata), 2 em below and parallel to the ingninal 
ligament (Fignre 19-6). 
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Buck’s faseia) 


Membranous layer has been 
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Membranous layer attaehed 
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to faseia lata 


Spermatie eord 
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superficial faseia in 
perineum (Golles’ faseia) 


FIGURE 19-6 


Diagrammatie figure showing the continuation of the membranous Layer of superficiaL 


faseia of the abdomen (Searpa's) into the perineum (GoLLes') in the maLe. 


Deep to the skin, fatty layer, and Golles’ faseia in the 
nrogenital region is loeated the snperfieial perineal 
eompartment eontaining the ischiocavernosus, bulbo- 
cavernosus, and superficial transverse perineal mns- 
eles. Deep to these mnseles is fonnd the inferior faseia 
of the nrogenital diaphragm (often ealled the perineal 
membrane). This faseia forms the innermost bonndary 
of the snperfìeial eompartment (ATLAS PLATE 365 
#365.2). Thns, the snperfìeial perineal eompartment lies 
between Golles’ faseia snperfìeially and the inferior fas- 
eia of the nrogenital diaphragm deeply. Also fonnd in 
the snperfìeial eompartment are the posterior serotal 
branehes of the perineal vessels and nerves and the 
perineal braneh of the posterior femoral cutaneous 
nerve (ATLAS PLATE 366). 


◄ 

Grant’s 261 
Netter’s 357, 
405,411 
Rohen 350-353 


► 

Grant’s 261 
Netter’s 381,398 
Rohen 352 


With the skin removed from the nrogenital tri- 
angle, disseet the fatty snperfìeial and membranons 
layers of the snperfieial faseia. These are to be 
refleeted posteriorly from the serotal raphe to the 
anal triangle and removed. Upon severing the 
attaehments of Golles’ faseia the snperfieial per- 
ineal eompartment is opened. Probe the eonneetive 
tissne deep to Golles’ faseia and identify the pos- 
terior serotal branehes of the perineal vessels 
and the posterior serotal nerve (ATLAS PLATE 
366). 


◄ 

Grant’s 261 
Netter’s 405, 411 
Rohen 353, 358 


► 

Grant’s 261 
Netter’s 381,398 
Rohen 352 


B. Mnseles in the Male Snperfieial Perineal 
Gompartment (Fignres 19-8 and 19-9). There are 
three pairs of mnseles in the snperfìeial perineal eom- 
partment. These are the snperfìeial transverse perineal 
mnseles posteriorly and the bnlbospongiosns and is- 
ehioeavernosns mnseles that overlie the bulb and the 
emra of the penis (ATLAS PLATE 365 #365.2). 

The snperfieial transverse perineal mnseles are 

narrow muscular slips oriented transversely in front of 
the anus. They extend from the anterior part of the 
isehial tnberosities to the eentral point of the perinenm 

(ATLAS PLATE 365 #365.2). 

The bulbospongiosus muscles are loeated in the 
midline of the nrogenital region anterior to the anus. 
The two muscles are joined by a longitndinal raphe 
(Figure 19-9). Their fìbers arise from both the eentral 
tendinons point and the raphe, diverge aronnd the bulb 
of the penis, and end in an aponenrosis over the eorpns 
spongiosnm penis (ATLAS PLATES 365 #365.2,366). 
The posterior fìbers expel the last drops of urine from 
the penile nrethra, while the intermediate and anterior 
fìbers help maintain penile ereetion by tightening the 
aponenrosis eovering the deep dorsal vein. 

The two ischiocavernosus muscles (Figure 19-9) 
eaeh overlie one ems of the penis. The mnsele fìbers arise 
on the isehial tnberosities and rami and eonrse anteriorly 
and insert over the emra ( ATLAS PLATE 365 #365.2). 
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FIGURE 19-7 


Extravasation of urine foLLovving rupture of the 


peniLe urethra. A. Llrine is seen to spread deep to the dartos 
Layer and Buck's faseia vvhieh are coextensive vvith GoLLes' faseia 
and vvith Searpa's faseia. B. Llrine is seen to spread over the 
anterior abdominaL vvaLL deep to Searpa's faseia. 


► 

Grant’s 266, 267 
Netter’s 382 
Rohen 339, 342 


Cut the fibers of the bulbospongiosus muscle in 
the midline to expose the bulb, and separate the fibers 
of the ischiocavernosus muscle on one side to expose 
one crus of the penis (ATLAS PLATE 368). Note the 
small, triangnlar region between the bulb and the ems 
on eaeh side. If you probe the depth of these small tri- 
angles, you will touch the inferior faseia of the 
nrogenital diaphragm ( ATL AS PL ATE 365 #365.2). 


► 

Grant’s 264-266, 

267 

Netter’s381,382 
Rohen 338, 339, 

341 


e. The Penis (Fignres 19-10, 19-11, and 19-12). The 

penis is eomposed of (a) the root (eonsisting of the 
bulb and two emra), which is attaehed to the nrogeni- 
tal diaphragm and pubic areh; (b) the body (or shaft) 
formed by three eylindrieal masses of ereetile tissne: 
two eorpora eavernosa penis and the eorpns spon- 
giosnm penis; and (e) a terminal enlargement, the 
glans penis, which is a eonieal expansion of the eor- 
pus spongiosum over the ends of the eorpora eaver- 

nosa (ATLAS PLATE 368). 


► 

Grant’s 266, 267 
Netter’s 361,385 
Rohen 336, 339 


► 

Grant’s 265, 267 
Netter’s381,382 
Rohen 336, 337 


From their attaehments on the isehinm and pubis 
the two crura eonverge anteriorly as the eorpora eaver- 
nosa penis and are joined by the eorpns spongiosnm 
(Fignre 19-10). At their jnnetion, the two eorpora eaver- 
nosa form the dorsal part of the penile shaft. The eorpns 
spongiosnm nnites with the eorpora eavemosa along a me- 
dian groove on their ventral snrfaee (Figure 19-11). The 
tight faseial layer that binds the three eorpora together 
makes up the faseia penis or Bnek’s faseia (Figure 19-12). 

Throngh the entire length of the eorpns spongiosnm 
penis to the external nrethral orifiee eonrses the penile 
part of the urethra (ATLAS PLATE 355 #355.2). The 
snrfaee of the penis along the eorpns spongiosnm is the 
urethral surface, while the snrfaee dorsal to the eor- 
pora eavernosa is the dorsum of the penis. 


The isehioeavernosns mnseles eompress the emra and 
may assist in maintaining ereetion. 


Within the snperfieial perineal eompartment, 
identify the branehes of the perineal vessels and 
nerves and look for the fibers of the snperfieial 
transverse perineal mnseles. These eonrse trans- 
versely from the isehial tnberosities to the eentral 
point of the perinenm anterior to the anus but may be 
difficult to demonstrate (ATLAS PLATE 366). Note 
that the bulbospongiosus and isehioeavernosns mus- 
eles are embedded in thin faseia that beeomes some- 
what thieker over the penile shaft. This is the faseia 
penis (Bnek’s faseia), and it shonld be ineised and 
removed from the bulb and ernra of the penis to 
expose the mnseles fully. 


◄ 

Grant’s 261 
Netter’s 405, 411 
Rohen 353 


◄ 

Grant’s 265, 267 
Netter’s 380-382 
Rohen 340 
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FIGURE 19-8 


The muscLes of the maLe urogem‘taL triangLe 


and the inferior faseia of the urogenitaL diaphragm (perineaL 
membrane). 
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FIGURE 19-9 


The maLe pen‘neum. (From GLemente CD. Gray's Anatomy. 30th Ameriean Edition. PhiLadeLphia: Lea 


& Febiger, 1985.) 



Testis Corpus spongiosum penis Glans penis 


FIGURE 19-10 


The ereetiLe bodies of the penis distaL to the urogenitaL diaphragm. 
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Corpus spongiosunn 
penis 

Corpus cavernosunn 


penis 


FIGURE 19-11 


sum penis. 


The eorpora cavernosum penis and spongio- 


The arteries supplying the penis on eaeh side are the 
artery to the bulb of the penis, the deep artery of the 
penis, and the dorsal artery of the penis (ATLAS 
PLATES 367 #367.2,370, Fignre 19-12). These are all 
terminal branehes of the intemal pudendal artery that eonrse 
throngh the nrogenital diaphragm to reaeh the penis. 

The artery to the bulb of the penis is a short ves- 
sel that enters the bulb of the penis and snpplies the 
ereetile tissne of the proximal part of the eorpns spon- 
giosnm. The deep artery of the penis enters the crus 
of the penis on eaeh side, eonrses throngh the interior 
of the eorpns eavernosnm, and snpplies blood to the 

ereetile tissne (ATLAS PLATE 369 #369.2). 

On eaeh side the dorsal artery of the penis aseends 
between the crus and the pubic areh to reaeh the dorsum 
of the penis. The two arteries eonrse distally as far as 


► 

Grant’s 264, 
265,267 
Netter’s 381, 
403, 405 
Rohen 340, 341 


► 

Grant’s 107, 
112,264 
Netter’s 249, 250, 

361,370 
Rohen 211,212 

► 

Grant’s 102 
Netter’s 249, 255 
Rohen 478 


◄ 

Grant’s 264-266, 
267 

Netter’s 405, 409 
Rohen 340, 
341,353 
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FIGURE 19-12 


Gross seetion of the shaft of the penis. 


shovving its arteries and veins. 


► 

Grant’s 265 
Netter’s 381,403 
Rohen 341 


► 

Grant’s 264, 267 
Netter’s 381, 
401,403 
Rohen 217, 
219,341 


the glans and are aeeompanied on their lateral sides by 

the dorsal nerves of the penis. The deep dorsal vein 
eonrses between the two arteries (ATLAS PLATES 
367 #367.2, 370 #370.1). 

The deep dorsal vein drains posteriorly in the 
median plane and divides into right and left branehes 
that flow into the prostatie plexus. The dorsal vein, two 
dorsal arteries, and two dorsal nerves are all eneased 
tightly with the three eorpora by the faseia penis. 

The penis is snpported on its dorsal snrfaee by the 
fnndiform and snspensory ligaments. The fnndiform 
ligament (ATLAS PLATES 202, 221) is continuous 
downward over the symphysis pubis from the linea alba. 
It divides into right and left bands that diverge on the sides 
of the penis and attaeh on the nrethral snrfaee to the sep- 
tum of the scrotum. The suspensory ligament (ATLAS 
PLATES 225, #237, #367 #367.2) is deep to the fundi- 
form. It attaehes above to the symphysis pubis and below 
to the faseia penis on the dorsolateral aspeet of the organ. 

Snperfieial to the three eorpora and the dorsal vessels 
and nerves is the loose snperfieial faseia that attaehes the 
shaft to the overlying skin (Fignre 19-12). The skin is 
thin, loose, and freely movable, and on the nrethral sur- 
faee it forms a raphe that is continuous with the median 
raphe of the serotnm. Distally the skin attaehes aronnd the 
eirenmferenee of the eorona of the glans and then over- 
laps it as the prepnee (ATLAS PLATE 370 #370.4). 

Snperfieial arteries in the skin along the dorsnm of the 
penis extemal to the faseia penis are branehes of the su- 
perfieial external pndendal arteries from the femoral 
artery. Between the snperfieial arteries is the snperfieial 
dorsal vein that drains into the external pndendal vein 
and then into the great saphenons vein (Fignre 19-12). 

If the median wedge of bone that inelnded the 
symphysis pubis was not removed, identify the fun- 
diform and snspensory ligaments that attaeh the 
dorsnm of the penis to the symphysis pubis (ATLAS 
PLATES 220, 225). Cut these ligaments and sever 
the skin of the penis in the midline along the nrethral 
snrfaee as far as the glans (Fignre 19-4). Cut the 
prepnee from the margin of the glans penis and 
refleet the skin. Along its inner snrfaee identify the 
snperfieial dorsal vein and the snperfieial external 
pndendal arteries eonrsing longitndinally. 

Identify the (deep) dorsal vein, the dorsal arter- 
ies, and the dorsal nerves deep to the faseia penis 

(ATLAS PLATES 367 #367.2, 369 #369.2). Clean 

and separate these vessels and nerves along the dor- 
sum as far as the glans. 

With foreeps and sealpel, separate the eorpora eav- 
emosa from the eorpns spongiosnm by entting longi- 
tndinally throngh the tightly investing faseia (ATLAS 
PLATE 368, Fignre 19-11). Note that the glans is the 
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expanded terminal part of the eorpns spongiosnm. 
Disseet a eorpns eavernosnm penis baek to its erns. 
Remove the isehioeavemons mnsele over one ems 
and identify the tongh tnniea albnginea snrronnding 
the ems. Transeet one ems proximal to its jnnetion 
with the ems from the opposite side. Stndy the eross 
seetion of the ems and look for the deep artery of the 
penis within the snbstanee of the eorpns eavemosnm 

(ATLAS PLATES 369 #369.2,370). 

Cut along the midhne raphe of the bulbospongiosus 
muscle and expose the enlarged bulb of the penis 
(ATLAS PLATE 368). When exposed, transeet the 
eorpns spongiosnm just distal to the perineal membrane 
and probe the spongy tissne for the nrethral ehannel. 


◄ 

Grant’s 266 
Netter’s 382 
Rohen 342 


◄ 

Grant’s 267 
Netter’s 382 
Rohen 339 

► 

Grant’s 217, 
218, 268 
Netter’s 361,366 
Rohen 337, 
339, 349 


D. Male Lrogenital (UG) Diaphragm. The nrogenital 
diaphragm and deep perineal eompartment are two 
terms for the same region. The UG diaphragm is a 
fibromuscular stmcture that eonsists of two layers of 
faseia between which are loeated the deep transverse 
perineal mnsele and other stmetnres (ATLAS 
PLATES 358 #358.1,365 #365.2, Fignre 19-13). 

The two faseial layers are the inferior faseia of the UG 
diaphragm or perineal membrane (Fignre 19-13) and a 
similar layer, the snperior faseia of the UG diaphragm. 
These faseial sheets streteh horizontally aeross the pubic 
areh, one below and the other above the deep transverse 
perineal mnsele. Thus, the UG diaphragm (or deep eom- 
partment) is bonnded laterally by the isehiopnbie rami 
and lies below the symphysis pubis (ATLAS PLATE 
358 #358.1). The deep transverse perineal mnsele occu- 
pies most of the spaee in the deep eompartment, but the 
circular urethral sphineter is an important volnntary 
mnsele aronnd the membranons nrethra. Injnry to it re- 
sults in nrinary ineontinenee. 


◄ 

Grant’s 209, 

217, 254 
Netter’s 383 
Rohen 350-353 

► 

Grant’s 254, 267 
Netter’s 383 
Rohen 340, 341, 

350-353 

◄ 

Grant’s 254, 

255, 261 
Netter’s 361, 
383-385 
Rohen 338 

► 

Grant’s 254 
Netter’s 383 
Rohen 350-353 


The perineal branehes of the intemal pndendal vessels 
and pndendal nerve (deseribed above) eonrse throngh the 
deep eompartment, penetrate the inferior faseia of the UG 
diaphragm, and enter the snperfieial eompartment to sup- 
ply the scrotum, the bulb of the penis, and the mnseles in 
the snperfieial eompartment (ATLAS PLATE 366). 

The two small (5-6 mm in diameter) bulbourethral 
glands (of Cowper) are loeated on the lateral sides of the 
membranons nrethra, within the UG diaphragm (AT- 
LAS PLATE 358 #358.1). Their ducts (4 em long) pass 
distally throngh the inferior faseia of the UG diaphragm 
and open into the proximal part of the penile nrethra. 
Upon erotie stimnlation the glands seerete a mneoid se- 
eretion that preeedes ejaenlation. 

Palpate the UG diaphragm. Insert your index fin- 
ger into the anterior reeess of the isehioreetal fossa. 
Press down with your thumb and feel the UG 
diaphragm between your thumb and index finger. 

Remove the bulbocavernosus and isehioeaver- 
nosus muscles. Detaeh the emra of the penis from the 
pubic rami and seetion the bulb of the penis along the 
plane of its attaehment to the UG diaphragm. Refleet 
the bulb forward and expose the inferior faseia of the 
UG diaphragm and the severed nrethra at its entranee 
into the bulb. 

Identify the inferior fasda of the UG diaphragm 
stretehing between the pubic arehes. Remove this fas- 
eia and expose the eontents of the deep perineal eom- 
partment (ATLAS PLATE 358 #358.1). Observe the 
fibers of the deep transverse perineal mnsele (Figure 
19-13). Look for the eirenlar sphineter aronnd the ure- 
thra and the bulbourethral glands. These may be diffi- 
cult to identify grossly. Note the vessels and nerves of 
the penis that penetrate the UG diaphragm. 
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FIGURE 19-13 


The urogenitaL diaphragm. 


shovving its inferior faseia and the deep 
transverse perineaL muscLe. 
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IV. Female Drogenìtal Tríangle 
and Regìon 

As in the male, the three landmarks that define the female 
nrogenital triangle are the symphysis pubìs anteriorly 
and the two ìsehìal tuberosities laterally. The nrogenital 
region deep to the snrfaee eontains the mons pubis, the 
labia majora, the labia minora, the bulbs of the 
vestibnle, the greater vestibnlar glands, and the crura, 
body, and glans of the elitoris. These are all positioned 
aronnd the vestibnle, which is the eleft between the labia 
minora, eontaining the nrethral and vaginal orifiees 

(ATLAS PLATES 344, 350). Additionally, the female 

nrogenital region eontains three pairs of mnseles homol- 
ogons to those in the male (ATLAS PLATE 347, Fignre 
19-14), perineal vessels and nerves (ATLAS PLATE 
348), as well as the deep and dorsal vessels and nerves of 
the elitoris. All of these strnetnres are eontained in the su- 
perfieial perineal eompartment. 

Deep to the snperfieial eompartment is loeated the 
deep perineal eompartment eontaining the stme- 
tnres of the UG diaphragm. These stmetnres loeated 
between two layers of faseia inelnde the deep trans- 
verse perineal and sphineter nrethrae mnseles, as well 
as the vessels and nerves that traverse this spaee to 
snpply the genital organs in the snperfieial eompart- 
ment (ATLAS PLATE 345). The faseial layers in the 
female nrogenital region are eomparable to those in 
the male. Gompare the following paragraphs to the 
seetion on faseial refieetions in the male nrogenital 
region. 


tal region, as in males, is eontinnons with that over the 
anterior abdominal wall. It eonsists of an onter fatty 
layer that extends downward from Gamper’s faseia 
and an inner membranons layer eontinnons with 
Searpa’s faseia. This fatty layer is a thiek stratnm that 
eontribntes to the eontonrs of the mons pnbis and 
labia majora. It eontinnes posteriorly to the anal trian- 
gle, where it is coextensive with the fat in the is- 
ehioreetal fossa and below the ingninal ligament with 
the snperfieial faseia in the thigh. 

The deeper membranons layer of snperfieial faseia 
(Searpa’s) deseends from the anterior abdominal wall 
over the ingninal ligaments and attaehes seenrely to the 
deep faseia of the thigh. Medially, it deseends into the 
perinenm as the membranons layer of snperfieial faseia. 
On eaeh side this membranons layer attaehes to the 
pnbie and isehial rami and spreads posteriorly aronnd 
the snperfieial transverse perineal mnsele to join the 
posterior margin of the UG diaphragm and eentral point 
of the perinenm. This membranons layer lies snperfieial 
to the vestibnlar bnlbs and glands, the other external 
genital organs, and the snperfieial perineal mnseles, 
vessels, and nerves. These are all loeated in the snper- 
fieial perineal eompartment. 

Deep to the snperfieial perineal eompartment is the 
inferior layer of the UG diaphragm (perineal mem- 

brane) (ATLAS PLATE 350 #350.1, Fignre 19-15). As 

in males, the snperfieial perineal eompartment is the 
spaee bonnded snperfieially by the membranons layer 
of snperfieial faseia (Golles’) and deeply by the inferior 
faseia of the UG diaphragm. 


◄ 

Grant’s 252, 

254, 255 

Netter’s 377, 379, 
404,413 
Rohen 350-353 


► 

Grant’s 111, 
271,272 
Netter’s 378, 
379, 413 
Rohen 364, 365 


◄ 

Grant’s 254, 255, 
270, 272 
Netter’s 379 
Rohen 362, 

364, 365 


A. Faseial Refieetions in tbe Female Lrogenital 
Region. The snperfieial faseia in the female nrogeni- 


◄ 

Grant’s 269, 
270, 272 
Netter’s 378 


FEMALE GADAVERS 
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FIGURE 19-14 


The muscLes of the urogem‘taL region in the 


femaLe. UG, urogenitaL. 


► 

Grant’s 269, 
270, 272 
Netter’s 377 
Rohen 350 


With the skin removed from the female nrogenital 
region, refleet the fatty layer of snperfieial faseia from 
the mons pnbis anteriorly down to the labia majora. 
Garefnlly cut away the skin of the labia majora by 
making a shallow ineision along the medial border of 
eaeh labium in the eleft that separates it from the 
labinm minor. Leave the labia minora eompletely 
intaet. Most of the labia majora eonsists of subcuta- 
neous fat to be cut away with the superficial fatty 
layer, bnt be earefnl not to destroy the ernra and 
body of the elitoris embedded in the tissnes anterior 
to the labia minora (see ATLAS PLATES 344, 347, 
350). Gomplete the refieetion of the snperfieial fas- 
eia posteriorly to the anal triangle. 

Disseet throngh the membranons layer of snperfieial 
faseia to enter the snperfieial perineal eompartment and 
identify the female nrogenital mnseles and the perineal 
vessels and nerves (ATLAS PLATES 347,348). 
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FIGURE 19-15 


The vestibuLar buLb and greater vestibuLar 


gLand foLLovving removaL (on the reader's right) of the 
buLbospongiosus muscLe in the femaLe urogenitaL triangLe 


B. Muscles in the Female Superficial Perineal Com- 
partment. Deep to the fatty and membranons layers 
of snperfieial faseia are loeated the isehioeavernosns, 
bnlboeavernosns, and snperfieial transverse per- 
ineal mnseles. The female nrogenital mnseles eorre- 
spond to similarly named mnseles in the male, but they 
are smaller and less distinet (Fignres 19-9,19-15, and 
19-16). 


◄ 

Grant’s 270 
Netter’s 379, 413 
Rohen 363-365 


► 

Grant’s 272,274 
Netter’s 404 
Rohen 364, 365 


The snperfieial transverse perineal muscles are nar- 
row bands that course transversely aeross the perinenm 
just anterior to the anus (ATLAS PLATES 347, 348). 
They arise from the anterior aspeet of the isehial tnberosi- 
ties and insert into the eentral point of the perinenm. 

The bnlbospongiosns mnseles eonrse forward 
aronnd both sides of the vagina from their origin posteri- 
orly at the eentral tendinons point. Their fibers surround 
the labia minora and vestibnle and overlie the vestibnlar 
bulbs (ATLAS PLATES 347,348). These thin muscular 
layers on eaeh side attaeh to the eorpora eavernosa eli- 
toridis and are eapable of eompressing the vaginal orifiee. 
A small faseiele on eaeh side also attaehes onto the fibrons 
tissne dorsal to the elitoris. These may eontribnte to eree- 
tion of the elitoris by eompressing the deep dorsal vein. 

The isebioeavernosns mnseles are eonsiderably 
smaller than the eomparable mnseles in males (Fignre 
19-16). They arise from the inner snrfaee of the isehial 
rami and tnberosities and overlie the crura of the elitoris 

(ATLAS PLATES 347, 348). They attaeh onto the 

inferior snrfaees of the eorpora eavernosa elitoridis 


► 

Grant’s 272, 
269, 270 
Netter’s313 
Rohen 364, 365 


before the latter join to form the body of the elitoris. 
These mnseles may eompress the crura of the elitoris 
and assist in maintaining its ereetion. 

Open the snperfieial perineal eompartment and 
find the perineal branehes of the internal pndendal 
artery eonrsing forward just medial to the ischiopu- 
bie ramus (ATLAS PLATE 348). Realize that the 
posterior labìal branebes to the labia majora were 
cut when the labia were removed. Identify the artery 
to tbe vestibnlar bnlb, which snpplies its ereetile 
tissne and also the greater vestibnlar gland (of 
Bartholin). Continuing anteriorly, try to find the 
deep artery of tbe elitoris, which enters the eorpns 
eavernosnm, and the dorsal artery of tbe elitoris, 
which snpplies the dorsnm and glans of the elitoris. 

Identify the perineal braneb of tbe pndendal 
nerve, which gives off posterior labial branebes 
and motor branebes to tbe nrogenital mnseles 
(ATLAS PLATE 348). Try to find the small dorsal 
nerve to tbe elitoris (on eaeh side), which snpplies 
sensory innervation to its body and glans. 

eiean the eonneetive tissne from the snrfaee of 
the snperfieial transverse perineal mnseles. These 
are often poorly developed and may be only a few 
mnsele strands eonrsing transversely anterior to the 
anus. eiean the bnlbospongiosns mnseles, which 
are formed from fibers that eonrse anteriorly from 
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FIGURE 19-16 


Anoeoeeygeal ligament 

MuscLes and organs of the femaLe perineum. (From GLemente CD. Gray's Anatomy. 30th Ameriean 


Edition. PhiLadeLphia: Lea & Febiger, 1985.) 


the eentral point of the perinenm and enrve aronnd 
the vagina over the snrfaee of the vestibnlar bnlbs 
and greater vestibnlar glands (ATLAS PLATES 
347,348, 350 #350.1). Observe that their fìbers eon- 
verge to insert onto the elitoris. More laterally, iden- 
tify the ischiocavernosus muscles eonrsing antero- 
medially as they eover the snrfaees of the ernra of 

the elitoris (ATLAS PLATES 347, 350 #350.1). 


◄ 

Grant’s 271 
Netter’s 379, 

395, 404 
Rohen 363-365 

► 

Grant’s 272,274 
Netter’s 379, 404 
Rohen 361-363 


The greater vestibular glands (of Bartholin) are 

two oval bodies (5-6 mm in diameter) loeated on eaeh 
side of the vestibnle, adjaeent to the posterior ends of the 
vestibnlar bnlbs (ATLAS PLATE 350 #350.1, Fignre 
19-15). Homolognes of the male bnlbonrethral glands, 
eaeh gland has a dnet 2 em long that opens into the 
vestibnle jnst lateral to the vaginal orifiee. 


e. Vestibnlar Bulbs and Greater Vestibnlar Glands. 

Immediately deep to the bnlbospongiosns mnseles on 
both sides are loeated the vestibnlar bulbs. The two 
bnlbs together are the homologne of the single penile 
bnlb in the male. The female nrethra does not eonrse 
throngh the vestibnlar bnlb, but it is positioned in the 
midline between the two bulbs. The vestibular bulbs 
are elongated masses of highly vasenlarized eonnee- 
tive tissne that lie on eaeh side of the vestibnle and 
fnnetionally serve as ereetile tissne (ATLAS PLATE 
350 #350.1). Their anterior ends are prolonged past 
the nrethral orifiee and unite to form a eommissnre 
along the ventral snrfaee of the body of the elitoris to 
join the glans elitoridis (Figure 19-17). The vestibn- 
lar bulbs are supplied by a braneh of the perineal ar- 
tery (artery of tbe bulb) that erosses the nrogenital 
region to reaeh the bulb. 


◄ 

Grant’s 272 
Netter’s 379, 404 
Rohen 362-365 
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FIGURE 19-17 


The body, crura, and gLans of the eLitoris. 


ALso note the vestibuLar buLbs and their commissure. 
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On one side, cut the fibers of the bulbospongiosus 
muscle posteriorly at the eentral point of the per- 
ineum. Separate the muscle from the surface of the 

vestibular bulb (ATLAS PLATE 350 #350.1). 

Observe that the bulb is oblong, is formed by ereetile 
tissne, and rests on the inferior faseia of the nrogen- 
ital diaphragm. 

Look for the greater vestibnlar gland in the tissne 
posterior and deep to the vestibnlar bulb (ATLAS 
PLATE 350 #350.1). These glands are often quite 
difficult to find beeanse they assnme the eolor of the 
surrounding tissne and beeanse they beeome atro- 
phied in older women. If identified, the gland will 
appear as a small round body nnderlying the poste- 
rior end of the vestibnlar bulb on eaeh side of the 
vagina. 

D. Labìa Minora and Clitoris. The labia minora are 

two thin folds of skin that surround a eleft ealled the 
vestibnle, into which open the nrethra and the vagina 

(ATLAS PLATES 344,347, 355). Eaeh labium mi- 

nus blends with the labinm majus posteriorly, but a 
fold of skin (the frennlnm of the labia minora) may 
join the two labia minora aeross the midline adjaeent 
to the eentral point of the perinenm. Anteriorly, eaeh 
labinm minor divides to form two folds that join sim- 
ilar folds from the other side. One pair of folds nnites 
on the dorsnm of the elitoris to form the prepnee, and 
the other forms the frennlnm elitoridis that attaehes 
to the nrethral snrfaee of the elitoris (ATLAS 

PLATES 344,350, 350.1). 

The elitoris is an ereetile organ homologons to the 
penis, and it is embedded in surrounding tissnes. It 
eonsists of two ernra, a body, and the glans (ATLAS 
PLATE 350, Fignre 19-17). Eaeh crus measures 
about 3 em, attaehes to the ischiopubic rami, and is 
eovered by the isehioeavernosns mnsele. The two 
emra join the body of the elitoris, which is also about 
3 em long. The body is eylindrieal and is formed by 
the union of two eorpora eavernosa surrounded by 
eonneetive tissne. A small snspensory ligament at- 
taehes the body of the elitoris to the pubic symphysis. 
At the rounded distal end of the eorpora eavemosa is 
a small mass of ereetile tissne ealled the glans elitoris. 

The labia minora are snpplied by medial branehes 
of the perineal arteries derived from the internal 
pndendal. The elitoris reeeives the dorsal artery of 
the elitoris on eaeh side, and the ereetile tissne of 
the emra is snpplied by the deep artery of the eli- 

toris (ATLAS PLATES 232, 251). The small dor- 

sal nerve of the elitoris is a braneh of the pndendal 
nerve. A small dorsal vein of the elitoris eonrses in 


► 

Grant’s 271,272 
Netter’s 313, 
379, 404 
Rohen 361, 
362, 365 


◄ 

Grant’s 272, 274 
Netter’s 379, 404 
Rohen 362-365, 
367, 368 

► 

Grant’s 254, 272 
Netter’s 379 
Rohen 363-365 


◄ 

Grant’s 273 
Netter’s 377 
Rohen 361, 
364, 365 


◄ 

Grant’s 271-274 
Netter’s 377, 
379, 404 
Rohen 361,366 


► 

Grant’s 254, 
272, 274 
Netter’s 379 
Rohen 363, 364 


◄ 

Grant’s 272 
Netter’s 404,413 
Rohen 364, 365 


the midline and is flanked on eaeh side by the dorsal 
arteries and dorsal nerves (ATLAS PLATE 232). 

Identify the glans elitoris and its prepnee and feel 
for the body of the elitoris deep to the subcutaneous 
tissue. Remove the ischiocavemosus muscles from the 
emra of the elitoris. Traee the emra forward to their 
union in the formation of the body of the elitoris. 
Look for the vessels and nerves on the dorsnm of the 

elitoris (ATLAS PLATE 232). 

E. Female Lrogenital Diaphragm (Deep Perineal 
Compartment). The UG diaphragm in women is 
eomparable to that found in men, but it differs in two 
respeets. In women, it is traversed by the vagina and 
does not eontain bulbourethral glands. Similar to that 
in males, the female UG diaphragm is formed by the 
deep transverse perineal mnsele with layers of fas- 
eia snperior and inferior to the mnsele. The inferior 
faseia of the UG diaphragm (perineal membrane) is 
not as tough as in males, but the breadth of the di- 
aphragm is greater because of the wider subpubic an- 
gle in women. 

The nrethra eonrses throngh the UG diaphragm, and 
surrounding it are the eirenlar fibers of the volnntary 
sphineter nrethrae mnsele. The vagina oeenpies a sig- 
nifieant portion of the eentral region of the UG 
diaphragm, and some deep transverse perineal mnsele 
fibers blend into the vaginal wall (ATLAS PLATE 
345). Also found eonrsing throngh the deep perineal 
eompartment are the perineal vessels and nerves 
direeted toward the snperfieial perineal eompartment to 
snpply the extemal genitalia. 

To palpate the female UG diaphragm, plaee 
your index finger into the anterior reeess of the 
isehioreetal fossa and then press down with your 
thumb. Between your thumb and finger is loeated the 
deep perineal eompartment. To disseet the female 
UG diaphragm, refieet forward the crura of the eli- 
toris and the vestibnlar bulbs and expose the nnderly- 
ing triangnlar inferior faseia of the UG diaphragm or 
perineal membrane (Figure 19-18). Open the deep 
perineal eompartment by refieeting the faseia. Identify 
the transversely eonrsing fibers of the deep transverse 
perineal mnsele and try to loeate the eirenlar fibers of 
the sphineter nrethrae aronnd the nrethra (ATLAS 

PLATES 345, 350 #350.1). 


eiinieal Relevanee (Both Male and Female) 


Perineal body. This eentral point of the perineum 
eonsists of fibromuscular tissue and is the site of at- 
taehment of the levator ani and superficial and deep 
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FIGURE 19-18 


The urogenitaL diaphragm in the femaLe seen from beLow. A. The inferior faseia (Left) 


and the deep transverse perineaL muscLe (ríght) after removaL of the inferior faseia. B. The externaL geni- 
taLia are removed to show the urethra and vagina penetrating the diaphragm. On ríght, the deep trans- 
verse perineaL muscLe is removed showing the superior faseia of the UG diaphragm. UG, urogenitaL. 


transverse perineal muscles. It is loeated in the mid- 
line, just anterior to the anus, and obstetrieians eall 
this point the perineum. 

Deep perineal pouch. The deep perineal pouch (or 
eompartment) is loeated betvveen the superior and in- 
ferior faseias of the urogenital diaphragm. In the male 
it eontains the membranous part of the urethra, the 
external urethral sphineter, the bulbourethral glands 
(of Govvper), and branehes of the internal pudendal 
vessels and the pudendal nerve. The sphineter sur- 
rounds the urethra and is under voluntary eontrol. It is 
important during reseetion of the prostate to avoid in- 
]ury to the circular sphineter. In the female the uro- 
genital diaphragm eontains the muscles and nerves 
deseribed above, and through the diaphragm course 
not only the female urethra but also the vagina. 
Hemorrhoids. The rectum is supplied by the supe- 
rior, middle, and inferior reetal arteries and is drained 
by the same named veins. These vessels anasto- 
mose along the length of the rectum and vvhen a prob- 
lem occurs vvith venous return through the liver or 
some obstruction in the inferior vena eava, the backup 
of blood results in the engorgement of the inferior ree- 
tal veins (among other veins) both internally in the 
rectum (internal hemorrhoids) and in the region of the 
anus (external hemorrhoids). 

Prolapse of the rectum. Partial prolapse of the ree- 
tum outside of the anus ean occur in older men and 
vvomen vvhose muscles, such as the levator ani, have 
lost their tone. This eondition ean also occur in 
younger vvomen vvho have had difficulty at ehildbirth. 
Abseesses in the isehioreetal fossa. Hard feees 
ean in]ure the mucosa of the anus, and an infeetion 
ean develop in the isehioreetal fossa. Any surgical in- 
tervention in the fossa must be transverse ineisions 
because vertieal ineisions vvill sever the inferior pu- 
dendal vessels and nerves. These have emerged 


from the pudendal eanal laterally and course medially 
aeross the fossa to the levator ani and external 
sphineter muscles. 

Male Perineum 

Superficial perineal pouch. The superficial perineal 
pouch (or eompartment) in the male eontains the su- 
perfieial transverse perineal, ischiocavernosus and 
bulbospongiosus muscles, and the bulb and crura of 
the penis. When the urethra is in]ured in the perineum 
(e.g., from a straddle in]ury), urine extravasates into 
the superficial perineal eompartment, around the pe- 
nis, and deep to the membranous layer of superficial 
faseia on the anterior abdominal vvall. 

Pelvie splanehnie nerves. In]ury to these nerves in 
the male ean result in the loss of bladder eontrol and 
the inability to develop an ereetion. These saeral 
nerves, derived from the S2 to S4 spinal segments, 
are knovvn as pelvie splanehnie nerves and they eon- 
tain somatie afferent, somatie efferent, viseeral affer- 
ent, and viseeral efferent (parasympathetie) nerve 
fibers. These nerves are important for male perineal 
sensory and motor functions. 

Vaseetomy. This procedure, vvhieh in males causes 
sterilization, ligates the ductus deferens as it emerges 
from the superior part of the serotal sae. After the op- 
eration the male e]aculate still eontains the prostatie 
and seminal seeretions, but it no longer eontains sperm 
from the testis. These degenerate in the epididymis. 
Sensory innervation of the scrotum. The scrotum 
is supplied anteriorly by the ilioinguinal nerve (L1) and 
the genital braneh of the genitofemoral nerve (L1, L2). 
The perineal branehes of the pudendal nerve and the 
posterior femoral cutaneous nerve supply the poste- 
rior surface of the scrotum. 

Maie ejacuiation. This is the reflexive propulsion of 
semen through the urethra and involves a closure of 
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the neek of the bladder so that semen courses for- 
ward in the urethra and not baek into the bladder. It 
also involves the stimulation and eontraetion of the 
urethral muscular wall along with a eontraetion of the 
bulbospongiosus muscle. Sympathetie fibers from the 
L1 and L2 segments along with parasympathetie 
fibers from the S2 to S4 segments play an important 
part of this phenomenon. Viseeral and somatie affer- 
ent fibers transmit the sensory impulses from the pe- 
nis and perineal muscles that are eharaeteristie of 
male ejaculation and orgasm. 

Hypospadias. This developmental defeet in the penis 
has the external orifiee not opening at the tip of the 
glans, but instead along the ventral surface of the 
penis. 

Female Perineum 

ineontinenee of urine. During labor and during a 
difficult delivery, the muscles in the floor of the pelvis 
beeome stretehed. At times this results in a loss of 
some strength in the deep transverse perineal muscle 
and espeeially the fibers of the external sphineter of 
the urethra. This loss of strength causes a partial in- 
eontinenee for urine when these women are acutely 
stressed or when they inerease intra-abdominal pres- 
sure when they sneeze or cough. 

Fistulae involving the vagina. Vaginal fistulae ean 
occur between the vagina and some of the pelvie 


organs adjaeent to it. Vesieovaginal, urethrovaginal, 
and reetovaginal fistulae at times may result in the 
diseharge of urine or feees from the vagina. 

Pap smear test. This test is performed by inserting a 
narrow spatula through a distended vagina and serap- 
ing the uterine cervix and its opening. A small brush 
eapable of retrieving eells is then used to gather the 
eervieal eells, and these eells are plaeed on slides, 
then stained and examined underthe mieroseope. 
Episiotomy. This procedure is a eonventional surgi- 
eal ineision of the posterior (inferior) wall of the vagina 
to enlarge the vaginal orifiee, thereby allowing deliv- 
ery of the baby during ehildbirth. It cuts into the per- 
oneal body and then, upon repair, the sear blends 
with the eonneetive tissue of this eentral tendinous 
point. 

Greater vestibular glands. These glands (of 
Bartholin) ean beeome infeeted when their ducts are 
obstructed, resulting in their enlargement so that they 
ean be palpated. Llsually, the bloekage is caused by 
an accumulation of a mucous seeretion that leads to 
a pathogenie inflammation and pain. 

Female urethra. This organ is about 1 inehes long 
and it passes from the neek of the bladder through the 
urogenital diaphragm (surrounded by its external 
sphineter). It opens at the urethral orifiee inferior to the 
elitoris and superior to the vagina. It is easier to 
eatheterize than in the male patient. 




DISSEGTION 



Objeetives 


1 Study the surface anatomy of the buttocks and 
posterior thigh and learn their cutaneous 
innervation. 

2 Disseet the gluteal muscles and learn their aetions 
at the hip joint, and identify the gluteal vessels and 
nerves, including the seiatie nerve. 


3 Disseet the muscles of the posterior thigh, learn 
their aetions, and follovv the course of the seiatie 
nerve. 

4 Disseet the popliteal fossa and learn the 
relationships of the popliteal vessels and nerve. 


The gluteal region and posterior thigh eontain mnseles 
that aet at the hip and knee joints. Also fonnd in the 
glnteal region are the glnteal vessels and nerves. The 
pndendal vessels and nerve pass from the pelvis into 
the glnteal region and then into the perinenm. The large 
seiatie nerve and posterior femoral entaneons nerve 
also emerge from the pelvis and deseend throngh the 
glnteal region and thigh. The seiatie nerve divides into 
tibial and eommon fìbnlar branehes, and they snpply 
motor innervation to all the mnseles of the leg and foot. 


1. Surface Anatomy; Skìn ineìsìons; 
Cutaneous Innervatìon 


A. Surface Anatomy. The gluteal region eontains 
the soft tissues of the buttocks and extends from 
the erest of the ilium superiorly to the gluteal 
sulcus (or erease) inferiorly (ATLAS PLATES 
409 #409.2, 415 #415.2). Laterally, the bony land- 

marks of the glnteal region are the anterior snperior 
iliae spine snperiorly and the greater troehanter of 
the femur inferiorly. The glnteal region is bonnded 
medially by a deep groove, the natal eleft, oriented 
longitndinally between the two bnttoeks. In the 
depth of the eleft is found the posterior snrfaee 
of the saernm, while inferiorly is the coccyx, and 
beyond this the perinenm. 

Below the glnteal sulcus extends the posterior 
thigh. More inferiorly is the spaee behind the knee 
joint, ealled the poplìteal fossa (ATLAS PLATES 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


► 

Grant’s 383,384 
Netter’s 494, 
495, 545 
Rohen 226, 
454, 455 
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415 #415.2,442). The posterior thigh region eontains 
the hamstring mnseles and the large seiatie nerve. 

With the body in the prone position (faee down), 
elevate the bnttoeks and plaee a wooden bloek nnder 
the anterior snrfaee of the pelvis. Stndy the posterior 
snrfaee of the pelvis and the femnr in an artienlated 
skeleton and palpate or traee the following stmetnres: 

1. The erest of the ìlìum, which forms the 
npper border of the glnteal region (ATLAS 
PLATES 325 #325.2, 432). Note that a line 

drawn between the highest points on the two 
iliae erests (intertubercular line) erosses the 
4th Inmbar vertebra (ATLAS PLATE 325 
#325.2). 

2. The anterior snperior iliae spine, by traeing 
the iliae erest forward to its anterior extremity 

(ATLAS PLATES 325 #325.1, 410). 

3. The posterior snperior iliae spine (ATLAS 
PLATES 328 #328.1, 373). This is loeated 

posteriorly, deep to a dimple in the skin 5 em 
from the midline. 

4. The gluteus maximus muscle and its overly- 
ing fat that form the eontonr of the glnteal 
region. Note that the enrved gluteal sulcus 
separates the glnteal region from the posterior 

thigh inferiorly (ATLAS PLATES 409 
#409.2, 415 #415.2). 

5. The isehial tuberosity, a large, ronnded bony 
prominenee loeated on the inferior aspeet of 
the pelvis. It ean be felt on the eadaver by 
pressing yonr thnmb upward just above the 
medial end of the glnteal erease (ATLAS 
PLATES 323 #323.1, 325). Beeanse we sit on 

our isehial tuberosities, these bony stmetnres 
ean be palpated easily on onrselves. 

6. The greater troehanter of the femur. This ean 
be felt on the lower lateral aspeet of the hip 
region as a ronnded bony prominenee 10 em 

below the iliae erest (ATLAS PLATES 329 
#329.1, 480). Knowledge of its loeation is 
important in the reeognition of fraetnres of the 
hip or upper femur. 

It is elinieally signifieant to be able to visnalize the 
eonrse of the seiatie nerve so that it is not injnred by 
intramuscular injeetions in the glnteal region or by longi- 
tndinal ineisions along the posterior thigh (Figure 20-1). 

On the eadaver visnalize the glnteal region divided 
into four quadrants. Realize that only the upper lateral 
quadrant shonld be used for intramuscular injeetions. 


◄ 

Grant’s 381,384 
Netter’s 486, 487 
Rohen 435-438 


Gluteal 

erease 



Borders of 
the gluteus 
nnaxinnus 
nnuscle 


Seiatie 

nerve 


FIGURE 20-1 


Surface projeetion of seiatie nerve in the 


gLuteaL region and upper thigh, posterior view. 
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Rohen 454, 455 
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This avoids injnry to the seiatie nerve in the lower 
quadrants and the glnteal vessels and nerves in the 
upper medial quadrant (ATLAS PLATE 435). 

At the glnteal erease palpate the isehial tnberosity 
with one hand and the greater troehanter with the 
other. Realize that the seiatie nerve enters the posterior 
thigh midway between these two bony stmetnres. At 
this site it is eovered only by skin and snperfieial faseia 
(ATLAS PLATE 432). The eonrse of the seiatie nerve 
ean now be imagined by traeing your finger down the 
middle of the posterior thigh to a point 10 em snperior 
to the knee joint, where the nerve often divides into 
two large branehes (ATLAS PLATE 433). Along the 

upper half of the posterior thigh all branehes from the 
seiatie nerve are direeted medially. This makes the up- 
per lateral quadrant of the posterior thigh relatively 
safe for longitndinal ineisions. 


B. Skin ineìsìons (Figure 20-2). The skin of the glnteal 
region is thiek, is seenrely attaehed to snperfieial 
faseia, and often eontains much fat. The superficial 
faseia eontains the cutaneous nerves (see below), and 
it eovers the gluteus maximus muscle that overlies 
most of the other glnteal stmetnres (ATLAS PLATE 
428). The skin and snperfieial faseia of the posterior 
thigh are continuous with those of the gluteal region 
and eover a thiek strong aponenrosis over the 
hamstring mnseles, ealled the faseia lata. 

Make four ineisions throngh the skin only. The cu- 
taneous nerves will be disseeted before the snperfieial 
faseia is refleeted. 

1. Make a enrved ineision from medial to lateral 
along the iliae erest (Figure 20-2, A-B). Start at 


◄ 

Grant’s 384, 

385, 390 
Netter’s 502, 545 
Rohen 480, 
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FIGURE 20-2 


thigh and Leg. 


Indsion Lines: gLnteaL region and posterior 


the posterior superior iliae spine (L5) and course 
around to the anterior snperior iliae spine. 

2. Make a vertieal ineision in the midline of the 
lower baek from the medial end of the first 
ineision over the saemm to the coccyx (Figure 

20-2, A-C). 

3. Make an oblique inferolateral ineision from 
the tip of the coccyx, over the isehial tnberos- 
ity to the lateral part of the thigh, 10 em below 
the greater troehanter (Figure 20-2, C-D) . Do 
not cut too deeply beeanse the posterior 
femoral cutaneous nerve deseends just deep 
to the faseia below the border of the gluteus 
maximus muscle in the middle of the posterior 

thigh (ATLAS PLATE 428). 


4. Make a vertieal cut down the posterior thigh 
3 em medial to the midline of the thigh to 
avoid the posterior femoral cutaneous nerve 
(Fignre 20-2, E-F). Carry the ineision medi- 
ally and laterally aronnd the knee joint (Fignre 

20-2, F1-F2). 

Refleet the skin from the glnteal and posterior 
thigh regions and disseet the cutaneous nerves. 

e. Cutaneous Nerves of the Gluteal Region. Cuta- 
neous nerves approaeh the glnteal region snperiorly, 
medially, laterally, and inferiorly. 

1. Snperiorly: (a) lateral cutaneous branehes of 
the snbeostal (T12) and iliohypogastrie (Ll) 
nerves and (b) posterior primary rami of Ll, 
-2, and -3 deseend over the iliae erest. The sub- 
eostal and iliohypogastrie branehes deseend 
laterally, and the posterior primary rami of 
Ll, -2, and -3, medially. The latter three nerves 
are the snperior elnneal nerves (ATLAS 
PLATES 411 #411.2, 428). 

2. Medially: small posterior primary rami of the 
Sl, -2, and -3 nerves snpply the skin over the 
saemm and medial part of the gluteus max- 
imus muscle. These nerves are the medial 

elnneal nerves (ATLAS PLATES 411 #411.2, 
428). 

3. Laterally: lateral femoral cutaneous nerve 
branehes snpply the skin over the greater 
troehanter and posterolateral thigh (ATLAS 

PLATES 411 #411.2, 428). 

4. Inferiorly: branehes of the posterior femoral 
cutaneous nerve aseend to the glnteal region 
over the lower border of the gluteus maximus 
muscle. These are the inferior elnneal nerves 

(ATLAS PLATES 411 #411.2, 428). 


► 

Grant’s 359 
Netter’s 545 
Rohen 226, 
229, 480 


► 

Grant’s 359 
Netter’s 545 
Rohen 484 


◄ 

Grant’s 389 
Netter’s 503, 545 
Rohen 483-485 


D. Cutaneous Nerves of the Posterior Thigh. 

Branehes of the posterior femoral cutaneous nerve 
(Sl, -2, -3) are found in the snperfieial faseia of the 
posterior thigh. These snpply skin down to the mid- 
dle of the ealf. In the thigh they are overlapped me- 
dially by cutaneous branehes of the femoral nerve 
and laterally by branehes from the lateral femoral 
cutaneous nerve (ATLAS PLATE 411 #411.2). 


Thus, skin in the middle area of the posterior thigh is 
snpplied by upper saeral segments, while both laterally 
and medially, the 2nd and 3rd Inmbar segments inner- 
vate the skin. This break in sequential segmental inner- 
vation is important elinieally to the nenrologist trying to 
loealize spinal lesion levels beeanse two spinal eord 
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segments (L4 and -5) are not represented between the 
field of the posterior femoral entaneons nerve (Sl, 
-2, -3) and the medial (L2, -3) and lateral (L2, -3) cuta- 
neous fields of the overlapping nerves. 

Make a transverse ineision 15 em long (6 inehes) 
throngh the snperfieial faseia midway between the 
iliae erest and the glnteal erease. Cut only as deep as 
the obliquely coursing fibers of the gluteus maximus 
muscle. Before removing the upper part of this 
faseia, identify some of the five cutaneous nerve 
branehes that deseend over the iliae erest. The two 
most lateral are branehes of the snbeostal (T12) 
and iliohypogastrie (Ll) nerves. The three medial 
branehes are posterior primary rami of Sl, S2, and 
S3, ealled the superior cluneal nerves (ATLAS 
PLATES 411 #411.2, 428). Refleet and remove the 
upper half of the superficial faseia over the gluteus 
maximus. 

Before removing the lower half of the snperfieial 
faseia over the gluteus maximus find the posterior 
femoral cutaneous nerve. Probe throngh the faseia 
midway between the isehial tnberosity and the 
greater troehanter at the level of the glnteal erease. 
Note that the nerve deseends deep to the lower border 
of the gluteus maximus into the thigh (ATLAS 
PLATE 428). Find branehes of this nerve that aseend 
over the lower margin of the gluteus maximus (infe- 
rior elnneal nerves) and, more medially, the per- 
ineal braneh. Refleet the lower faseia over the glu- 
teus maximus, but preserve the posterior femoral 
cutaneous nerve. 

Remove the snperfieial faseia over the posterior 
thigh by making an initial longitndinal ineision 3 em 
lateral to the midline of the thigh, but only as deep as 
the deep faseia. Extend the cut down to the lower end 
of the popliteal fossa, preserving the posterior 
femoral cutaneous nerve. 


II. Gluteal Regìon 


region from the pelvis, and the veins drain into the 
pelvis along the same routes. 


► 

Grant’s 200, 201, 

314-316 
Netter’s 352, 353 
Rohen 444, 445 


A. Sacrotuberous and Sacrospinous Ligaments. Deep 
to the gluteus maximus, the lower posterior surface 
of the pelvis is marked by a pointed bony proeess 
ealled the isehial spine, below which is loeated the 
isehial tnberosity (ATLAS PLATE 328 #328.2). 
The powerful sacrotuberous and sacrospinous 
ligaments attaeh the saernm to these isehial bony 
proeesses and transform the notehes above and below 
the isehial spine into the greater and lesser seiatie 

foramina (ATLAS PLATES 327 #327.2, 328 
#328.2). Traversing these foramina are the mnseles, 
nerves, and vessels that pass between the pelvis and 
the glnteal region. 


◄ 

Grant’s 359, 389 
Netter’s 545 
Rohen 226, 

480, 484 


The sacrotuberous ligament is a strong band that 
attaehes the isehial tnberosity to the sides of the saernm. 
It is direeted vertieally and medially. Its main fnnetion 
is to retain the inferior part of the saernm in position 
and eonnteraet the weight of the trunk at the lum- 
bosaeral and saeroiliae joints, beeanse the trunk would 
tend to push the superior part of the sacrum forward and 
its inferior part backward. The saerospinons ligament is 
triangnlar and is loeated anterior to the sacrotuberous 
ligament. It intereonneets the spine of the isehinm to the 
lower saernm and coccyx and separates the greater and 
lesser seiatie foramina. 


► 

Grant’s 314-316 
Netter’s 352, 353 
Rohen 438, 444 


Look at the posterior snrfaee of an artienlated 
pelvis and identify the isehial spine. Envision the 
sacrospinous ligament attaehing to the spine and 
erossing over to the lower segments of the saernm 

and the coccyx (ATLAS PLATES 326-329). Note 

that the greater seiatie foramen is formed from the 
greater seiatie noteh and is loeated above the isehial 
spine. Visnalize the sacrotuberous ligament extending 
from the isehial tnberosity to the saemm; it ereates 
the lesser seiatie foramen (below the isehial spine) 
from the lesser seiatie noteh. 


The mnseles of the glnteal region serve as extensors, 
medial and lateral rotators, and abdnetors of the femur 
at the hip joint. Deep to the gluteus maximus are found 
the gluteus medins and minimns and five other 
mnseles. Two take origin within the pelvis (the piri- 
formis and obtnrator internns), then leave the pelvis 
and insert on the femur. The three others (gemellns 
snperior and inferior and quadratus femoris) are 
small lateral rotators of the femur that arise on the 
spine and posterior snrfaee of the isehinm and insert 
laterally on the femur (Figure 20-3). All arteries and 
the nerves that supply these muscles enter the glnteal 


► 

Grant’s 384-389 
Netter’s 494, 495, 

502, 503 
Rohen 454, 455 


◄ 

Grant’s 384-391 
Netter’s 495 
Rohen 454, 456 


B. Gluteus Maximus Muscle. The gluteus maximus 
muscle is broad and thiek and is the largest muscle 
by weight in the body. It forms the eontonr and 
prominenee of the bnttoeks (ATLAS PLATES 
415.1,429,430). It arises from the posterior snrfaees 
of the ilium, sacrum, coccyx, and sacrotuberous 
ligament. Its fibers pass inferolaterally, beeome 
aponenrotie, and insert onto the iliotibial band. A 
bursa separates its insertion from the greater 
troehanter (ATLAS PLATE 437). Deeper fibers of 
the lower part of the muscle insert on the glnteal 
tnberosity of the femur. 
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Gluteus maxinnus 
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Gluteus medius 
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Obturator internus 
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Quadratus femoris 
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FIGURE 20-3 


MuscLes of the gLuteaL region and posterior 


thigh with gLuteus nnaxinnus cut. 


Adductor magnus 

muscle 


Graeilis muscle 


Semitendinosus 

muscle 


Gluteus minimus 
muscle 


Gluteus medius 
(cut edge) 


Semimembranosus 

muscle 



Piriformis muscle 


Troehanterie 

bursa 


Gluteus maximus 
muscle 


Vastus lateralis 
muscle 


Bieeps femoris 
muscle 


■ Popliteal fossa 
Plantaris muscle 

Gastrocnemius 

muscle 

Medial head 
Lateral head 


The gluteus maximus is a powerful extensor, adduc- 
tor, and lateral rotator of the femur at the hip joint. When 
aeting from below with the thigh fixed, it serves as an 
extensor of the flexed tmnk. It is used more powerfully 
in mnning than in walking and, with the thigh fixed, in 
lifting heavy objeets from the fioor. Its insertion on the il- 
iotibial traet helps balanee the tmnk by stabilizing the 
pelvis. The mnsele is innervated by the inferior glnteal 
nerve (L5, S1, S2) but reeeives blood from both the infe- 
rior and snperior glnteal arteries (ATLAS PLATE 439). 


Remove the faseia from the snrfaee of the gluteus 
maximus muscle. Define its snperior border, and use 
your fingers and sharp disseetion to separate the deep 
snrfaee of the upper part of the muscle from underlying 


◄ 

Grant’s 384, 385 
Netter’s 495 
Rohen 454 


stmetnres. Continue separating the lateral half of the 
mnsele along this deep plane. Cut the entire muscle 
vertieally about 3 em medial to its femoral insertion. 

Refleet the lateral part of the mnsele and find the 
troehanterie bursa over the greater troehanter. Lift 
the medial part of the mnsele and separate its deep 
snrfaee from the posterior femoral cutaneous and 
seiatie nerves (ATLAS PLATE 439). Identify and cut 
the inferior glnteal vessels and nerves entering the deep 
snrfaee of its lower part and the snperior glnteal vessels 
entering its upper part. Refleet the muscle mass 
medially over the isehial tuberosity and sacrotuberous 
ligament. Do not remove the mnsele eompletely, but 
leave it attaehed along its most medial border. 
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C. Piriformis Muscle, Gluteal Vessels and Nerves, 
Seiatie Nerve. The triangular piriformis muscle 
enters the glnteal region from the pelvis throngh the 
greater seiatie foramen (Fignre 20-6). In the glnteal 
region, it erosses laterally to insert onto the greater 
troehanter of the femur (ATLAS PLATES 431.2, 
432,433). The piriformis muscle serves as the key to 
loeating other stmetnres in the glnteal region. Above 
its upper border emerging from the pelvis are the 
snperior glnteal vessels and nerves, while below its 
lower border are the inferior glnteal vessels and 
nerves, the large seiatie nerve, the nerve to the 
quadratus femoris, the posterior femoral cutaneous 
nerve, and most medially, the internal pndendal 
vessels and pndendal nerve (ATLAS PLATES 432, 
433,439). 


◄ 

Grant’s 385, 389 
Netter’s 502, 503 
Rohen 481,482 


Define the snperior border of the piriformis 
mnsele. Identify the superior gluteal artery, vein, and 
nerve. Remove the vein and its branehes to expose the 
artery and nerve. Below the inferior border of the pir- 
iformis remove the branehes of the inferior gluteal 
vein and find the inferior glnteal artery and nerve. 
Note that the snperior glnteal nerve and the snperior 
and inferior glnteal vessels sent branehes (now cut) 
into the gluteus maximus. Clean the large seiatie 
nerve and, more medially, the posterior femoral 
cutaneous nerve. Both of these emerge from the 
pelvis throngh the greater seiatie foramen below the 

piriformis mnsele (ATLAS PLATES 432, 439). 


◄ 

Grant’s 388, 389 
Netter’s 502 
Rohen 483 


► 

Grant’s 385-389 
Netter’s 502 
Rohen 481 


The seiatie nerve is the largest nerve in the body (L4, 
-5; Sl, -2, -3) and it eonsists of a tibial and a eommon 
fìbnlar tmnk (Fignre 20-6). Usually the two emerge as 
a single large nerve, but oeeasionally the fibnlar divi- 
sion pierees the piriformis mnsele and joins the tibial 
portion below the mnsele. Most often the seiatie nerve 
does not snpply branehes to the glnteal mnseles. It does 
snpply all of the mnseles in the posterior eompartment 
of the thigh, all of the mnseles of the leg and foot, and 
the skin of the foot and much of the leg. 


◄ 

Grant’s 388, 

389, 392 
Netter’s 497, 499 
Rohen 470, 485 


Follow the trunk of the seiatie nerve into the thigh 
where it disappears deep to the long head of the 
bieeps femoris mnsele (ATLAS PLATES 432,429). 

D. Gluteus Medius and Gluteus Minimus Muscles. 
The gluteus medius is a broad, powerful muscle 
loeated above the piriformis muscle (ATLAS 
PLATES 432,439). It arises from the posterior sur- 
faee of the ilium and inserts on the lateral snrfaee of 
the greater troehanter. Its inferior part is eovered by 
the gluteus maximus. It is an abdnetor and medial 
rotator of the thigh when the pelvis is fixed and the 


► 

Grant’s 385, 
389, 391 
Netter’s 495 
Rohen 454, 456 

◄ 

Grant’s 385-389 
Netter’s 495, 503 
Rohen 454, 

456, 481 


limb free to move. When aeting from below, as in 
walking, the gluteus medius tilts its side of the pelvis 
laterally and downward, enongh to raise the opposite 
hip joint and opposite foot off the gronnd. 

The gluteus mìnìmus (Figure 20-4) lies deep to the 
gluteus medius, and it arises from the posterior snrfaee 
of the pelvis anterior to the gluteus medius (ATLAS 
PLATES 437, 438). Its tendon inserts onto the greater 
troehanter, and its aetions are similar to those of the 
gluteus medius. Both the gluteus medius and minimns 
are snpplied by the snperior glnteal nerve and artery 
(ATLAS PLATE 433). The artery splits into a snperfi- 
eial braneh that snpplies the gluteus maximus muscle 
and a deep braneh (joined by the snperior glnteal nerve) 
that courses forward in the plane between the glu- 
teus medius and minimns. This deep division of the 
artery and the nerve serves as a eonvenient guide to 
determine the plane of separation between the gluteus 
medius and minimns. 


Identify the gluteus medius and remove the faseia 
from its outer surface. Separate its border from the 
piriformis muscle. With your fingers, follow the 
plane of the deep branehes of the snperior glnteal 
artery and nerve between the gluteus medius and 
minimns mnseles. Upon separating the gluteus 
medius from the gluteus minimus, cut aeross the 
gluteus medius, using a enrved ineision about 5 em 
above the greater troehanter (ATLAS PLATE 437). 
Refieet the two parts of the mnsele and expose the 
gluteus minimus. 


E. External Rotators, Pndendal Nerve, and Internal 
Pndendal Vessels. Below the piriformis muscle are 
five muscles, all of which serve as lateral rotators of 
the thigh (ATLAS PLATE 437). These are, from 
above downward, the snperior gemellns, the tendon 
of the obtnrator internns, the inferior gemellns, 
the quadratus femoris, and, deep (anterior) to the 
quadratus femoris, the obturator externus (ATLAS 
PLATE 432). 

The obturator internus muscle arises within the 
pelvis from most of the inner snrfaee of the obtnrator 
membrane (ATLAS PLATE 428). Its tendon enters the 
glnteal region throngh the lesser seiatie foramen and 
eonrses laterally to the greater troehanter of the femur 

(ATLAS PLATES 432, 433). Just superior to this ten- 
don is loeated the superior gemellus and just inferior to 
it, the inferior gemellns. These two small mnseles 
eross the glnteal region to insert on the greater 
troehanter (ATLAS PLATES 437,438). The four-sided 
quadratus femoris arises from the isehial tuberosity. 
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FIGURE 20-4 
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Its fibers extend horizontally to insert on the 
intertroehanterie erest of the femnr below the greater 

troehanter (ATLAS PLATES 437, 439, 479). 

The obturator externus arises from the anterior 
(external) snrfaee of the fibrons membrane eovering the 
obtnrator foramen. It is a fan-shaped mnsele and its 
fibers eonrse laterally deep (anterior) to the quadratus 
femoris aeross the neek of the femur to insert in the 
troehanterie fossa (ATLAS PLATE 438). 

The internal pndendal artery aeeompanied by its 
vein, the pndendal nerve, and the nerve to the obtnra- 
tor internns mnsele enter the most inferior part of the 
greater seiatie foramen (Fignre 20-5). The pndendal 
vessels and nerve immediately eross the saerospinons 
ligament and pass throngh the lesser seiatie foramen. 
IJnder eover of the obtnrator internns faseia (within the 
pndendal eanal) they eonrse to the perineal region 
(Fignre 20-6). The nerve to the obtnrator internns sends 
an additional braneh to the snperior gemellns mnsele. 
Another small nerve in this region is the nerve to the 
quadratus femoris and inferior gemellns mnsele. It 
leaves the pelvis throngh the greater seiatie foramen 
ventral (deep) to the seiatie nerve. 

Identify the tendon of the obtnrator internns 
mnsele inferior to the piriformis mnsele. Note that 
attaehed to its upper border is the small snperior 


◄ 

Grant’s 234, 
391,398 
Netter’s 493, 539 
Rohen 345, 453 


◄ 

Grant’s 226, 230, 
388, 389 
Netter’s 392, 393, 
502, 503 
Rohen 481 


► 

Grant’s 344, 
345, 349 
Netter’s 502, 503 
Rohen 492 


◄ 

Grant’s 385, 

389, 391 

Netter’s 495, 503 
Rohen 454, 456 


gemellns mnsele, and along its lower border, the 
inferior gemellns mnsele (ATLAS PLATES 432, 
437). Separate the three structures and note that the 
obtnrator internns tendon emerges from the pelvis 
and takes a right angle turn throngh the lesser seiatie 
foramen to enter the glnteal region. Traee the obtnra- 
tor tendon with the gemelli to their insertion on the 
greater troehanter. Cut the tendon and the gemelli at 
their insertion and retraet them to the lesser seiatie 
foramen where a bursa lies adjaeent to the bone 

(ATLAS PLATE 438). 

Find the internal pndendal vessels and nerve 

emerging from the most medial part of the greater 
seiatie foramen. Follow these structures aeross the 
sacrospinous ligament as they enter the lesser seiatie 
foramen toward the perinenm (Fignres 20-5 and 
20-7). Note that the pndendal nerve eonrses on the 
medial side of the artery, while lateral to the artery 
and adjaeent to the bone is the small nerve to the 
obtnrator internns. 

Identify and elean the quadratus femoris mnsele 
below the inferior gemellns (ATLAS PLATE 437). 
Note that the seiatie nerve deseends aeross its poste- 
rior snrfaee. Separate the upper border of the quadra- 
tus from the inferior gemellns to expose the tendon of 
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FIGURE 20-5 


The seiatie and posterior femorat cutaneous nerves 


and the pudendaL vesseLs and nerve emerging beLow the piriformis 
muscLe. 


the obturator externus muscle more deeply 
between them (ATLAS PLATE 438). Expose the 
obtnrator externus more elearly by cutting the 
quadratus femoris near its insertion on the femur. 


◄ 

Grant’s 345, 350, 
352, 390 
Netter’s 495, 502, 
503, 539 
Rohen 453, 

454, 456 


III. Posterìor Compartment of the Thìgh 

(Figores 20-6 and 20-8) 


the isehial tuberosity, (b) eross both the hip and 
knee joints, and (e) be innervated by the medial or 
tibial division of the seiatie nerve. Both the 
semitendinosns and the semimembranosns as well 
as the long head of the bieeps femoris fnlfill these 
eonditions, but the short head of the bieeps does 
not, beeanse it arises from the femur and is 
snpplied by the lateral or fibnlar division of the 
seiatie nerve (ATLAS PLATE 439). 


The region between the hip joint and the knee joint is the 
thigh, and the part of the lower limb between the knee 
and ankle joints is ealled the leg. The posterior eompart- 
ment, or baek of the thigh, eontains mnseles that fiex the 
leg at the knee joint and, upon eontinned aetion, extend 
the thigh at the hip joint (Figure 20-9). The seiatie nerve 
deseends throngh the posterior thigh and it has already 
divided into tibial and eommon fibnlar nerves before 
reaehing the baek of the knee (ATLAS PLATE 439). 

A. Posterior Thigh Muscles. Three mnseles eompose 
the posterior eompartment of the thigh: the bieeps 
femoris, the semitendinosus, and the semimem- 
branosus (ATLAS PLATES 415, 437, 438). They 

are frequently referred to as the hamstring mnseles. 
To be a hamstring, the mnsele must (a) arise from 


◄ 

Grant’s 278 
Netter’s 502, 540 
Rohen 484, 485 

► 

Grant’s 378, 387 
Netter’s 493, 539 
Rohen 453 


► 

Grant’s 384, 
385, 390 
Netter’s 495 
Rohen 455, 456 

◄ 

Grant’s 384, 385 
Netter’s 495 
Rohen 455, 456 


The most medial part of the adductor magnus 
muscle is also eonsidered a hamstring. It arises from 
the isehial tnberosity and is snpplied by the tibial divi- 
sion of the seiatie nerve. Its insertion, however, into the 
addnetor tnberele on the medial eondyle of the femur 
does not eross two joints. Its tendon is continuous and 
in direet line with the tìhìal eollateral ligament. Dur- 
ing development these were a single structure that did 
eross the knee joint to attaeh to the tibia (ATLAS 
PLATE 486 #486.2). 

The bieeps femoris mnsele eonsists of long and 
short heads. The long head arises from the isehial 
tnberosity and passes obliquely downward to the lateral 
side of the posterior thigh. It erosses the seiatie nerve 
and joins the short head, which arises from the linea 
aspera of the femur (ATLAS PLATES 438, 439). The 
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FIGURE 20-6 


The posterior thigh. Note the course of 


the seiatie nerve with the gLuteus maximus and Long 
head of the bieeps femoris cut. Observe that the nerve 
divides into eommon peroneaL and tibiaL nerves above 
the popLiteaL fossa. 
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FIGURE 20-7 


to perineum. 


The course of the pudendaL nerve from peLvis 


eommon tendon of insertion attaehes to the lateral 

snrfaee of the head of the fibnla (ATLAS PLATES 452 
#452.1 and #452.2). 

The semitendinosns mnsele arises from the isehial 
tnberosity. Its mnsele fibers end just below the middle of 
the thigh to form a long eylindrieal tendon that deseends 
on the surface of the semimembranosus muscle (AT- 
LAS PLATES 415.1,430,437). Its insertion on the me- 
dial snrfaee of the tibia is loeated behind the tendons of 
the graeilis and sartorins mnseles. The webbed expan- 
sion of these three tendons is ealled the pes anserina 
(goose’s foot) and is frequently used surgically to 
strengthen the medial aspeet of the knee joint (ATLAS 
PLATE 462). 

The semimembranosns mnsele deseends as a 
broad aponenrosis from the isehial tnberosity deep to 
the upper parts of the bieeps and semitendinosns 
(ATLAS PLATE 438). Muscle fibers arise from this 
aponeurosis midway down the thigh and eontinne 
below the knee, where the semimembranons inserts on 
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Vastus lateralis 


Rectus femoris muscle 


Vastus intermedius muscle 



Vastus medialis muscle 


Sartorius muscle 


Femoral artery 
and vein 


Seiatie nerve 


Semimembranous 

muscle 


Graeilis muscle 

Adductor magnus 
muscle 


FIGURE 20-8 


Gross seetion though the middLe third of the 


thigh. Note the quadriceps muscLes in the anterior (exten- 
sor) eompartment, the hamstrings posteriorLy, and the 
adductor magnus, graeiLis, and the neurovascuLar structures 
mediaLLy. 


the medial eondyle of the tibia (ATLAS PLATE 462). 
From this site expansions of the insertion eonrse upward 
and laterally to form the oblique poplìteal ligament 
that reinforees the posterior part of the joint capsule. 
Another expansion eontinnes downward to form the fas- 
eia over the poplitens mnsele (ATLAS PLATE 466). 

Remove the snperfieial faseia over the posterior 
thigh and sever the deep faseia vertieally. Avoid cut- 
ting the posterior femoral cutaneous nerve (ATLAS 
PLATE 428). Open the posterior eompartment and 
traee the seiatie nerve inferiorly from the glnteal re- 
gion deep to the long head of the bieeps femoris 


Posterior (flexor) eompartment: seiatie nerve 


Femur 



Medial (adductor) 
eompartment: 
obturator nerve 


Anterior (extensor) 
eompartment: 
femoral nerve 


FIGURE 20-9 


I Gross seetion of thigh, shovving its three 


eompartments. 


mnsele. Pull the muscle to one side and find the tìbìal 
and eommon fìbular divisions of the nerve below the 


middle of the thigh (ATLAS PLATES 432, 439). 


► 

Grant’s 385, 388, 

389, 393 
Netter’s 502 
Rohen 481,485 


B. Seiatie Nerve and Perforating Arteries in Posterior 
Thigh 

1. Seiatie nerve in the thigh. In its deseent in the 
thigh, the seiatie nerve lies along the posterior 
snrfaee of the addnetor magnns mnsele (ATLAS 
PLATE 439). The nerve may divide into its tibial 
and eommon fibnlar divisions as high as the 
glnteal region, but usually this occurs in the mid- 
dle of the thigh. It gives off branehes to the three 
hamstring mnseles and the medial (hamstring) 
portion of the addnetor magnns. The branehes 
that snpply the hamstring mnseles eonrse medi- 
ally from the tibial division of the seiatie nerve, 
whereas the braneh to the short head of the bieeps 
is direeted laterally from the eommon fibnlar 
division (Fignre 20-10). 


► 

Grant’s 362, 378 
Netter’s 502, 512 
Rohen 467, 481 


The tibial division (L4, -5; Sl, -2, -3) of the seiatie 
nerve is the larger of the two divisions. Beyond the split 
it deseends throngh the middle of the posterior thigh 

and popliteal fossa (ATLAS PLATE 439). The eom- 
mon fibnlar division (L4, -5; Sl, -2) eonrses obliquely 
laterally in the posterior thigh to the upper lateral side 
of the popliteal fossa. The seiatie nerve reeeives arterial 
branehes from the inferior glnteal artery and from the 
perforating arteries (ATLAS PLATE 439). 

2. Perforating arteries. The posterior thigh does 
not have a large through-going artery deseending 
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Branehes to: 


Bieeps femoris muscle 
(long head) 
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Plantaris muscle 
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Popliteus muscle 
Soleus muscle 


Flexor 

hallucis 

brevis 

muscle 


1st lumbrical 


digitorum 
brevis muscle 


Abductor hallucis muscle 


Medial plantar nerve 



Adductor hallucis muscle 


Flexor 


Plantar interossei 


Dorsal interossei 

Three lateral 
lumbricals 

Flexor digiti minimi 
brevis muscle 


Abductor digiti minimi 
Quadratus plantae 

Lateral plantar nerve 


FIGURE 20-10 


The seiatie nerve and its tibiaL division: branehes in thigh, Leg, and foot. 


with the hamstring mnseles. Instead, a series of 
vessels derived from the profnnda femoral 
braneh of the femoral artery on the anterior 
aspeet of the thigh perforate the addnetor 
magnns mnsele to reaeh the posterior thigh. 
There are nsnally four perforating arteries, and 
they pass through the substance of the muscle 
elose to the linea aspera of the femur (ATLAS 

PLATES 423, 439). 

The perforating arteries anastomose with eaeh other 
and with branehes of the popliteal artery inferiorly. The 
fìrst perforating artery also anastomoses snperiorly with 
the inferior glnteal artery and the medial and lateral 
circumflex branehes of the profnnda femoral artery to 
form the erneiate anastomosis. This anastomosis 
snpplies blood to the hip joint. 


► 

Grant’s 384, 385, 

402, 403 
Netter’s 495, 502 
Rohen 456, 485 


Lift the long head of the bieeps femoris and cut it 
away from the isehial tuberosity. Refleet the muscle 
to its junction with the short head that arises from the 
femur. Find the braneh from the tibial nerve that 
snpplies the long head and the braneh from the 
eommon fibnlar division that snpplies the short head 

(ATLAS PLATE 439). 


Separate the semitendinosns from the nnderlying 
semimembranosns. Note that the long tendon of the 
semitendinosns overlies the lower muscular portion 
of the semimembranosns. Piek up the upper muscular 
part of the semitendinosus and examine the broad 
membranons tendon of the semimembranosns deep to 
it (ATLAS PLATE 438). Identify the nerve branehes 
from the tibial division that supply these two muscles. 
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Detaeh both muscles from the isehial tuberosity 
to expose the adductor magnus. Find the braneh 
from the seiatie nerve that snpplies the medial part 
of the addnetor magnns. It often eomes from the 
braneh that snpplies the semimembranosns. See the 
broad insertion of the addnetor magnns on the femur 
and identify the perforating arteries that penetrate 
it to reaeh the posterior eompartment (ATLAS 
PLATE 413). 

Follow the insertion of the bieeps femoris onto the 
bieipital tnberosity on the head of the fibnla (ATLAS 
PLATE 452.1). Another small slip inserts on the lateral 
eondyle of the tibia. Traee the insertion of 
the semitendinosns to the medial aspeet of the tibia 
(ATLAS PLATE 462) and the insertion of the 
semimembranosns to the posterior snrfaee of 
the medial tibial eondyle. Observe that the latter 
insertion extends upward and laterally to form the 
oblique poplìteal lìgament and downward over 
the pophtens mnsele ( ATLAS PLATE 466). 

IV. Popllteal Fossa (F1gure 20-11) 

A. Loeation and Boundaries. The popliteal fossa is a 
fat-filled, diamond-shaped spaee that lies behind 


the knee joint. It extends snperiorly behind the 
lower one-third of the femur and inferiorly behind 
the upper part of the tibia. Ttirough the fossa course 
the popliteal vessels and the tibial and eommon 
fibnlar divisions of the seiatie nerve (often ealled 
medial and lateral popliteal nerves in this region). 
Snperiorly, the popliteal fossa is bonnded by 
the bieeps femoris mnsele laterally and by the 
semitendinosns and semimembranosns mnseles 
medially. Inferiorly, the two bellies of the gastroe- 
nemins mnsele and the small plantaris mnsele form 
the medial and lateral borders of the fossa (ATLAS 
PLATE 443 #443.2). 

B. Popliteal Vessels. The popliteal artery is the 

eontinnation of the femoral artery. It enters the 
popliteal fossa throngh the hiatns in the addnetor 
magnns mnsele at the snperior apex of the 
diamond-shaped spaee (ATLAS PLATES 
443 #443.2, 444). The vessel deseends throngh 
the popliteal fossa and, at the lower border of 
the poplitens mnsele, bifnreates into the anterior 
and posterior tibial arteries (ATLAS PLATES 
444, 467). 

The popliteal artery snpplies branehes to the mus- 

eles that bound the popliteal fossa, and it gives rise to 


► 

Grant’s 402,403 
Netter’s 495, 502, 

512,540 
Rohen 456, 485, 

487, 488 


◄ 

Grant’s 379, 408, 
409, 424,415 
Netter’s 495, 504, 
506, 511 
Rohen 456-458, 
478 

► 

Grant’s 404, 
416, 417 
Netter’s 495, 
512,518 
Rohen 466, 467, 

487, 488 
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FIGURE 20-11 


The popLiteaL fossa. 
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genicular branehes that supply the knee joint 
(ATLAS PLATES 444, 445). There are usually five of 
these: two snperior genienlar (medial and lateral), a 
middle genicular, and two inferior genienlar (medial 
and lateral) branehes. An anastomosis aronnd the knee 
joint inelndes these vessels, the deseending genienlar 
artery from the femoral artery (ATLAS PLATES 413, 
423, 425), and the anterior and posterior tibial re- 
enrrent branehes that aseend from the anterior and 
posterior tibial arteries in the upper leg (ATLAS 
PLATE 413). 

The popliteal vein lies superficial to the artery in the 
popliteal fossa, and it is elosely bound to it by eonneetive 
tissne. It forms near the lower border of the poplitens 
mnsele at the jnnetion of the anterior and posterior 
tibial veins. Aseending throngh the popliteal fossa, it 
enters the addnetor eanal to beeome the femoral vein. 
The popliteal vein reeeives the small saphenons vein 
(ATLAS PLATE 460) and the genienlar veins that 

aeeompany the genienlar arteries. 

e. Gommon Fibnlar and Tibial Nerves (Lateral and 
Medial Popliteal). Deep to the bieeps femoris 
mnsele, about midway down the thigh, the seiatie 
nerve divides into the eommon fibnlar and tibial 
nerves. 

The eommon fìbnlar nerve eonrses obliquely along 
the lateral side of the popliteal fossa, erosses the lateral 
head of the gastroenemins mnsele, and leaves the fossa 
by winding aronnd the neek of the fibnla (ATLAS 
PLATES 402, 439). It passes deep to the fibnlaris 
longns mnsele, where it divides into the snperfieial and 
deep fibnlar nerves (ATLAS PLATE 442). The eom- 
mon fibnlar nerve gives rise to artienlar branehes and 
to two cutaneous branehes. These are the lateral sural 
cutaneous nerve, which snpplies the posterolateral 
aspeet of the leg, and a eommnnieating braneh that 
j oins the medial sural cutaneous nerve (from the tibial 
nerve) to form the sural nerve (ATLAS PLATE 460). 
The latter nerve aeeompanies the small saphenons vein 
along the ealf. 

The tibial nerve deseends into the popliteal fossa 
and eontinnes inferiorly along the same line as the 
seiatie nerve (ATLAS PLATE 439). It lies posterior to 
the popliteal vein and is the most snperfieial of the 
large popliteal neurovascular structures (ATLAS 
PLATE 442). As it enters the fossa, it lies lateral to the 
vessels, but in its deseent, it erosses the posterior 
snrfaee of the vessels from lateral to medial. The tibial 
nerve sends motor branehes to both bellies of the 
gastroenemins mnsele and to the small plantarìs 
mnsele. In the lower part of the popliteal fossa it also 
snpplies the poplitens and solens mnseles (ATLAS 
PLATES 464, 465). 


► 

Grant’s 359, 364, 

365, 402 
Netter’s 540, 549 
Rohen 469, 487 


◄ 

Grant’s 364-366, 
372 

Netter’s 485, 

516, 517 
Rohen 467, 485, 
487, 490 

► 

Grant’s 320, 379, 

384, 434 
Netter’s 506, 
507, 516 
Rohen 457, 458 


◄ 

Grant’s 402-404 
Netter’s 502, 516, 
540, 541 
Rohen 477, 

485, 487 


► 

Grant’s 356, 
402, 403 
Netter’s 540, 545 
Rohen 469, 489 


► 

Grant’s 403, 
436, 437 
Netter’s 540, 541 
Rohen 467, 
485, 487 


◄ 

Grant’s 403, 

435, 436 
Netter’s 540, 541 
Rohen 487, 

490, 491 


► 

Grant’s402, 404 
Netter’s 495, 502, 

512, 518 
Rohen 485, 
487, 488 


The tibial nerve gives three artienlar branehes 
(sensory) to the knee joint, which eonrse with the 
middle and medial genienlar arteries, and it eontribntes 
to cutaneous innervation in the leg by giving off the 
medial sural cutaneous nerve which helps form the 
snral nerve (ATLAS PLATE 460). 

ineise the skin down the middle of the popliteal 
region and posterior leg to the ankle (Fignre 20-2, 
F-H). Make lateral and medial skin ineisions at both 
the midealf and ankle levels (Fignre 20-2, G and H) 
and refleet the skin flaps laterally and medially. Be 
earefnl not to sever the small saphenons vein, which 
is aeeompanied by the sural nerve along the lower 

third of the ealf (ATLAS PLATE 460). 

Follow the small saphenons vein to its entranee 
into the popliteal vein and remove fat from the fossa 
with probe and foreeps in a pieeemeal manner. 

Define the tendons of the hamstring mnseles to 
their insertions. Expose the medial and lateral 
heads of the gastroenemins mnsele inferiorly as 
well as the belly of the small plantaris mnsele lo- 
eated above and medial to the lateral head of the 
gastroenemins (ATLAS PLATE 443 #443.2). 
Identify two tendons that insert onto the tibia ante- 
rior to the insertion of the semitendinosns. These 
are the graeilis and the sartorins mnseles (ATLAS 
PLATE 462). 

Identify and free the eommon fìbnlar nerve that 
eonrses obliquely in the popliteal spaee (ATLAS 
PLATE 442 #442.2). Identify its eommnnieating 
braneh to the sural nerve and the lateral sural 
cutaneous nerves that braneh from the main trunk. 
Follow the eommon fibnlar nerve as it winds aronnd 
the head of the fibnla deep to the fibnlaris longns 
mnsele. Note that it is vnlnerable to injnry at this site 
beeanse it lies immediately under the skin and 
adjaeent to bone (ATLAS PLATE 452). 

Follow the tibial nerve down the middle of the 
popliteal fossa and find motor branehes from it that 
deseend to the two heads of the gastroenemins 
mnsele and to the plantaris mnsele. Slightly lower, 
find a braneh to the solens mnsele (ATLAS PLATE 
464). Additionally, find the cutaneous braneh that 
helps form the sural nerve within the sulcus between 
the two heads of the gastroenemins mnsele (ATLAS 
PL ATE 460). 

Deep (i.e., anterior) to the tibial nerve find the 
popliteal vein and artery. Separate these two 
vessels by opening the eonneetive tissne vasenlar 
sheath that surrounds them. Then identify the genie- 
ular branehes (2 snperior, 1 middle, and 2 inferior) 
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of the popliteal artery (ATLAS PLATE 444 
#444.1). Cut away the tributaries of the popliteal 
vein to make this easier. 


The following will help you identify the genienlar 
arteries (see ATLAS PLATE 444 #444.1). 

The superior medìal genicular arises from the 
popliteal artery above the medial eondyle of the femur. 
It courses medially around to the anterior aspeet of the 
knee snperior to the gastroenemins and deep to the 
semimembranosns. 

The snperior lateral genienlar arises snperior to the 
lateral eondyle of the femur. It courses laterally above 
the gastrocnemius and passes beneath the bieeps 
femoris and aseends to the lower thigh. 

The middle genienlar is a short vessel that arises 
from the deep snrfaee of the popliteal artery in the 
midregion of the popliteal fossa. It eonrses anteriorly 
and pierees the oblique popliteal ligament and artienlar 
eapsnle to enter the joint eavity. 

The inferior medial genienlar eonrses obliquely, 
inferiorly, and medially deep to the gastroenemins 
mnsele, along the upper margin of the poplitens mnsele 
to reaeh the front of the leg (ATLAS PLATE 465). 

The inferior lateral genienlar eonrses deep to the 
lateral head of the gastroenemins over the snrfaee of the 
poplitens mnsele. It reaehes the front of the leg by 
eonrsing deep to the fibnlar eollateral ligament snperior 
to the head of the fibnla. 


◄ 

Grant’s 406, 

416, 417 
Netter’s 512, 518 
Rohen 487, 488 


Study the floor of the popliteal fossa. Observe that 
the upper one-third is bony and formed by the popliteal 
snrfaee of the femur and that the middle one-third is 
formed by the posterior snrfaee of the eapsnle of the 
knee joint. 

eiean the faseia away from the snrfaee of the flat 

poplitens mnsele and note 


1. That it forms the floor of the inferior third of the 

popliteal fossa (ATLAS PLATES 466,468). 


2. That the nerve to the poplitens mnsele (from 
the tibial) deseends over the mnsele and then 
turns aronnd its distal border to enter its 
anterior snrfaee. 

3. That the poplitens arises from the lateral 
eondyle of the femur, the lateral part of the 
joint eapsnle, and the lateral menisens 

(ATLAS PLATES 466, 487 #487.1, 494). Its 

fibers eross the floor of the popliteal fossa to 
insert on the posteromedial snrfaee of the tibia 
above the solens (ATLAS PLATE 466). 


◄ 

Grant’s 385, 393, 
404,415,432 
Netter’s 517, 

518, 541 
Rohen 457, 460 


eiinieal Relevanee 


Superior gluteal nerve injury. This injury causes a 
vveakening in abduction of the thigh by diminishing 
the function of the gluteus medius and minimus mus- 
eles. The result is a eharaeteristie gluteus medius limp 
in vvhieh the person eompensates by bending the 
trunk to the affeeted vveakened side. When the person 
vvalks, the pelvis on the side vvith the defeet is unsup- 
ported and it deseends because the gluteal muscle is 
denervated. A vvaddling gait is deseribed and is re- 
ferred to as a positive Trendelenburg gait. 
Intramuscular injeetions. The gluteal region is a 
eommon site for the intramuscular injeetion of drugs 
because the gluteus maximus is a thiek muscle. The 
upper lateral quadrant is the safest site for these injee- 
tions. injeetions in the inferior medial or lateral quad- 
rants ean endanger the gluteal vessels and nerves. 
Troehanterie bursitis. The bursa overlying the 
greater troehanter ean beeome inflamed, resulting in 
a painful bursitis. This eondition ean occur from 
overuse or excessive straining of the gluteus max- 
imus muscle. Aets such as lifting oneself repeatedly, 
as in elimbing stairs or vvalking on a steep treadmill for 
a long time, ean result in inflammation of the 
troehanterie bursa. 

Gompression of the seiatie nerve. The seiatie nerve 
enters the gluteal region through the greater seiatie 
foramen immediately inferior to the piriformis muscle. 
At this site the muscle ean put pressure on the nerve 
in persons vvho use the gluteal muscle excessively, 
such as professional sports figures. 

Hamstring injury. A pulled hamstring is a eommon 
sports in]ury.These often resultfrom straining or tears 
of the tendinous origin of the muscle from the isehial 
tuberosity. Another hamstring in]ury is the extravasation 
of blood into a hamstring muscle, resulting in painful 
flexion of the leg at the knee joint. This is eommonly 
referred to as a “eharley horse.” 

Baker’s eyst. This is a svvelling in the popliteal fossa 
caused by the extravasation of synovial fluid from the 
synovial eavity of the knee joint. 

Popliteal aneurysm. Aneurysm of the popliteal artery 
is thought to result from the eonstant flexion of the leg 
at the knee joint and the stretehing and vveakening of 
the arterial vvall. This may enlarge signifieantly and, 
perhaps, be misdiagnosed as a Baker’s eyst. 
Popliteal abseesses. These infeetions vvithin the 
popliteal fossa are painful because the tough popliteal 
faseia eontains many pain nerve endings. The ab- 
seesses tend to spread superiorly into the inferior part 
of the posterior thigh or inferiorly into the posterior 
eompartment of the leg. 




DISSEGTION 



Objeetives 


1 Study the surface anatomy and disseet the 
superfícial vessels and nerves of the anterior and 
medial thigh, the faseia lata, and its tensor. 

2 Disseet the femoral triangle and its eontents; traee 
the femoral and deep femoral vessels; open the 
adductor eanal and identify its eontents. 


3 Disseet the quadriceps femoris muscle in the anterior 
eompartment and identify the motor branehes from 
the femoral nerve that supply its four heads. 

4 Disseet the muscles and nerves of the medial or 
adductor region of the thigh. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, I2th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


the knee joint and addnets the thigh and flexes and 
medially rotates the leg (ATLAS PLATES 414.1, 419, 
420, 424). The medial eompartment also eontains the 
short pectineus muscle, the obtnrator artery, and nerves 
that snpply this region (ATLAS PLATE 425). 

I. Surface Anatomy; Superfic1al Vessels 
and Nerves 


The anterior and medial eompartments of the thigh 
eontain mnseles that aet on the hip and/or knee joints. Of 
the anterior eompartment mnseles (ATLAS PLATE 
418), the sartorins, reetns femoris, part of the 
quadriceps femoris, and tensor faseiae latae aet aeross 
both joints. The vastns lateralis, vastns medialis, and 
vastns intermedins portions of the quadriceps femoris 
aet only at the knee joint. The iliopsoas arises in the 
pelvis, inserts on the femur, and aets only aeross the hip 
joint (ATLAS PLATES 414.1, 420). Coursing throngh 
the anterior eompartment are the femoral artery and 
vein and the femoral nerve (ATLAS PLATE 423). 

The medial eompartment eontains mnseles that 
addnet the thigh at the hip joint (addnetors longns, 
brevis, and magnns). The graeilis mnsele also erosses 


◄ 

Grant’s 372, 373, 
375, 378 
Netter’s 492, 500 
Rohen 452, 480 


► 

Grant’s 370-372, 

380 

Netter’s 249 
Rohen 474 


Before disseeting the anterior and medial thigh, examine 
its snrfaee anatomy. 

A. Snrfaee Anatomy. Using ATLAS PLATES 409 
#409.1, 414, 416-418 as gnides, identify or ontline 
the snrfaee projeetions of the following: 

1. The fold of the groin and the ingninal 
ligament. The oblique fold of the groin is a 
flexion erease of skin and faseia, and it shonld 
not be mistaken for the ingninal ligament. 
Note that the ligament is the inferior border 
of the aponenrosis of the external oblique mus- 
ele folded internally on itself. Palpate the 
attaehments of the ligament: anterior supe- 
rior iliae spine laterally and pubic tubercle 
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medially (ATLAS PLATES 221, 223). Note 

that the fold of the groin is somewhat more 
transverse and lies 5 cm below the anterior 
snperior iliae spine but only 2.5 em below the 
pubic tubercle. 

2. Surface Projeetion of the Femoral Vessels 
and Nerve. Identify the midingninal point 
(midway between the anterior snperior iliae 
spine and the pubic tubercle). Visualize the 
femoral artery deseending from the pelvis 
just medial to this point. Note that medial to 
the artery eonrses the femoral vein (ATLAS 
PLATES 423, 425) and immediately lateral to 
the artery deseends the large femoral nerve 

(ATLAS PLATE 423). 

3. Gompare the anterior femoral region on your 

eadaver with (ATLAS PLATES 410 #410.1, 
414,423). Outline the snrfaee projeetion of the 
femoral triangle: snperiorly, the ingninal liga- 
ment; medially, the addnetor longns mnsele; 
and laterally, the sartorins mnsele. On 
ATLAS PLATE 418 note that the iliopsoas, 
peetinens, and addnetor longns mnseles form 
the floor of the triangle and that the femoral 
neurovascular structures traverse it (ATLAS 
PLATE 440 #440.1 and 440.2). 

B. Snperfíeial Vessels and Nerves. The superficial 
faseia of the upper anterior thigh eontains numer- 
ous superficial veins, ingninal lymph nodes, and 
cutaneous nerves. Make the following ineisions and 
refleet the skin. 

ineise the skin from the anterior snperior ihae spine 
along a line parallel but slightly below the inguinal lig- 
ament (Fignre 21-1, A-B). Then make a vertieal cut 
along the middle of the anterior thigh that extends 
down to a site 5 em below the patella (Figure 21-1, 
C-D). From this lower point, cut laterally and medially 
aronnd the leg to ealf (Figure 21-1, D-E and D-F). 
Refleet the skin flaps and expose the snperfieial faseia. 

1. Superficial faseia and the great saphenons vein. 

The outer fatty layer of superficial faseia is eontin- 
uous with Gamper’s faseia on the anterior abdom- 
inal wall. In eontrast, the deeper membranons 
layer of snperfieial faseia of the anterior abdominal 
wall (Searpa’s faseia) fuses with the faseia lata of 
the thigh along a line below the ingninal ligament. 
If urine is extravasated from a ruptured urethra in 
the perinenm, it ean spread over the anterior ab- 
dominal wall deep to Searpa’s faseia. It is, how- 
ever, prevented from passing into the anterior thigh 
beeanse Searpa’s faseia fuses to the faseia lata. 
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FIGURE 21-1 


Lines of ineision on the anterior thigh. 


The great saphenous vein arises from a venous 
plexus on the medial snrfaee of the foot (ATLAS 
PLATE 446). It aseends 2 em anterior to the medial 
malleolns to the medial side of the knee and enters the 
thigh. It inelines laterally on the thigh and passes throngh 
the saphenons opening of the faseia lata to enter the 
femoral vein (ATLAS PLATE 416). In the upper medial 
thigh the great saphenous vein reeeives three small 
tribntaries: the snperfieial epigastrie and snperfieial 
iliae circunifiex, which drain the lower anterior abdominal 
wall, and the snperfieial external pndendal, which 
drains the serotnm and skin of the penis (Fignre 21-2). 
Small arteries with the same names aeeompany these 
veins (ATLAS PLATES 13, 416). These snperfieial 
veins anastomose with the thoraeoepigastrie vein to 
establish an important venons eonneetion between the 

femoral and axillary veins (ATLAS PLATES 13, 26). 
This eommnnieation between veins that drain into the 
inferior vena eava and the snperior vena eava allows pas- 
sage of venons blood from one drainage system into the 
other in the event that either vena eava beeomes bloeked. 

The great saphenons vein eontains between 10 and 
20 valves along its eonrse. These valves and others 
between the snperfieial and deep veins of the lower limb 
may beeome ineompetent and cause engorgement of the 
great saphenons vein. This venons stasis may resnlt in 
nleeration and the painfnl eondition of varieose veins. 

Disseet the great saphenons vein along the medial 
thigh and note that several aeeessory veins drain into it 
as it aseends to the groin (Figure 21-2). Find the 
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FIGURE 21-2 


The superfidaL veins in the groin. 
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following three smaller veins in the npper thigh that 
drain into the great saphenons vein (ATLAS PLATES 
414 #414.2, 416): (a) the superfìcial circumflex iliae 

(eonrsing medially and inferiorly from the anterior su- 
perior iliae spine), (b) the superflcial epigastrie (de- 
seending over the inguinal region), and (e) the super- 
fleial extemal pudendal (draining the upper medial 
thigh and serotnm or labinm majus). 

About 4 em inferior to the pubic tubercle, identify 
the saphenons opening and the saphenons vein 
passing throngh it to join the femoral vein (ATLAS 
PLATE 417 #417.2). eiean the sharp lateral border 
of the saphenons opening (ealled the faleiform 
margin) anterior to the femoral sheath. Note the 
loose eonneetive tissne (ealled the eribriform 
faseia) overlying the opening. 

Open a segment of the saphenons vein with 
seissors to visnalize one or more of its bienspid 
venous valves (see ATLAS PLATE 23 #23.2). 

The saphenous opening is important beeanse 
an enlarging femoral hernia ean penetrate throngh 
the loose faseia and beeome subcutaneous at this site. 
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2. Superflcial nerves of the anterior thigh. The cu- 
taneous nerves that supply most of the anterior 
thigh (ATLAS PLATE 411 #411.1) are the 
lateral femoral cutaneous nerve (L2, -3) and the 
anterior cutaneous branehes of the femoral 
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nerve (L2, -3, -4). Smaller areas of the nppermost 
thigh (ATLAS PLATE 411 #411.1) are snpplied, 
from lateral to medial, by the iliohypogastrie 
nerve (Ll), the femoral braneh of the 
genitofemoral nerve (Ll, -2), the ilioingninal 
nerve (Ll), and, most medially, the cutaneous 
braneh of the obtnrator nerve (L2, -3, -4). 

Gnided by ATLAS PLATE 416 probe the faseia 
longitndinally adjaeent to the great saphenons vein 
and find the anterior cutaneous branehes of 
the femoral nerve piereing the faseia lata. More 
medial branehes perforate the deep faseia inferiorly. 
Free the nerves from the faseia and cut them 
distally. 

Find the lateral femoral cutaneous nerve by 

probing the snperfieial faseia 7 to 10 em below and 
medial to the anterior snperior iliae spine (ATLAS 
PLATE 411 #411.1). Cut it distally also. 

Look for some of the superficial inguinal lymph 
nodes within the snperfieial faseia (ATLAS PLATE 
417). These are more readily seen in yonnger 
snbjeets. Althongh variable in nnmber, they may be 
found below the ingninal ligament adjaeent to the 
saphenons opening. 

Refieet the snperfieial faseia from the anterior and 
medial thigh to expose the deep faseia, or faseìa lata 

(ATLAS PLATE 414 #414.2). 















226 DISSEGTION 21 


3. Fasda lata, tensor fasdae latae, femoral sheath. 

The broad deep faseia of the thigh (fasda lata) is a 
strong fibrons layer that invests all of the thigh mus- 
eles. It varies in thiekness in different regions. Over 
the adductor muscles medially and over the ham- 
strings posteriorly it is relatively thin, but laterally 
it is remarkably thiek and strong, forming the ili- 
otihial traet that deseends to the knee (ATLAS 
PLATE 414 #414.2). Snperiorly, the iliotibial traet 
eneases the tensor faseiae latae mnsele, and most of 
the gluteus maximus muscle inserts into it. Inferi- 
orly, the iliotibial traet attaehes to the patella, lateral 
eondyle of the tibia, and head of the fibnla. 

The tensor fasdae latae is a thiek, short mnsele in 
the upper lateral aspeet of the thigh (ATLAS PLATE 
418). Its longitudinal fibers arise from the iliae erest and 
the anterior snperior iliae spine and insert into the 
iliotibial traet 5 em inferior to the greater troehanter. It 
is snpplied by a braneh of the snperior glnteal nerve, 
and its pnlling aetion on the iliotibial traet helps main- 
tain extension of the leg at the knee joint. 

The femoral sheath is an inferior prolongation 
of the fasda transversalis anterior to the femoral ves- 
sels. The ìlìopsoas fasda deseends behind the vessels. 
These faseial layers form a fnnnel-shaped sheath aronnd 
the femoral vessels for a distanee of 4 to 5 em below the 
ingninal ligament (Fignre 21-3), but it does not surround 
the femoral nerve. 

The femoral sheath allows the vessels to glide freely 
deep to the ingninal ligament dnring movement of the 
thigh at the hip joint. The most medial eompartment of 
the femoral sheath, ealled the femoral eanal, eontains 
some extraperitoneal fat and a deep ingninal lymph node. 
The eanal may be the site of herniation of a loop of bowel 
into the thigh, resnlting in a femoral hernia, which 
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oeenrs most often dnring ehildbearing. Snperiorly, the 
upper entranee into the femoral eanal (femoral ring) is 
larger in women than in men, and this type of hemia is 
three times more frequent in females than in males. 

Cut the margins of the saphenons opening and 
follow the great saphenous vein to its entranee into 
the femoral vein by opening the femoral sheath 
(ATLAS PLATE 417 #417.2). Laterally expose the 
femoral artery and visnalize the femoral eanal 
medially. Observe that septa of the sheath form 
separate eompartments for the femoral artery, femoral 
vein, and femoral eanal. Insert a probe upward in the 
femoral eanal and note that the ingninal ligament lies 
anterior to the probe, the peetinens faseia lies 
posterior, the femoral vein lateral, and the laennar 

ligament medial (ATLAS PLATE 417 #417.2). To 
feel the sharp edge of the laennar ligament insert a 
finger in the femoral eanal and press medially. 

Disseet the faseia in the floor of the femoral trian- 
gle and expose the vessels and mnseles more eom- 
pletely. IJneover the sartorins mnsele by entting open 
the faseia overlying it (ATLAS PLATES 414 
#414.2, 418). 

II. Femoral Tríangle; Femoral Vessels 
and Thelr Branehes; Addnetor Canal; 
Femoral Nerve 


The femoral nerve, artery, and vein eonrse throngh the 
femoral triangle. Inferiorly, the vessels traverse the 
adductor eanal aeeompanied by two branehes of 
the femoral nerve: the saphenous nerve and the nerve 
to the vastns medìalìs (ATLAS PLATES 424, 425). 
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FIGURE 21-3 


The femoraL sheath surrounding the 


femoraL vesseLs. 
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Because of their superficial loeation, these neuro- 
vascular structures, eovered only by soft tissnes, are 
espeeially vnlnerable to injnry. 

A. Femoral Triangle. The femoral triangle is an area 
bonnded snperiorly by the ingninal ligament, 
laterally by the medial border of the sartorins 
mnsele, and medially by the medial border of the 
addnetor longns mnsele (ATLAS PLATE 423). 
The apex of the triangle is direeted downward and 
leads to a faseial tnnnel ealled the addnetor (or 
snbsartorial) eanal (ATLAS PLATE 423). 

Remove the faseia from the sartorins and addnetor 
longns mnseles. Note that with the ingninal ligament 
they bound the femoral triangle (ATLAS PLATE 
423). eiean and separate the femoral vessels. Behind 
them identify from lateral to medial the iliaens, 
psoas major (iliopsoas), and peetinens mnseles. 
These form the floor of the triangle and the addnetor 
longns its medial border (ATLAS PLATE 414). 

B. Femoral Vessels and Their Branehes. The femoral 
artery is the eontinnation of the extemal iliae artery 
below the ingninal ligament. It eonrses down two- 
thirds of the thigh and then pierees the addnetor 
magnns mnsele to reaeh the popliteal fossa behind the 
knee (ATLAS PLATE 413). In its deseent the vessel 
lies on the psoas major, the peetinens, and, more 
inferiorly, the addnetor longns (ATLAS PLATE 
423). Just below the inguinal ligament, the artery usu- 
ally gives off four small superficial branehes: the su- 
perfìeial iliae circumflex, the superflcial epigastrie, 
and the superflcial and deep external pndendal 

(ATLAS PLATES 13,416). 

The large profnnda femoris artery arises from the 
posterolateral aspeet of the femoral artery 3 to 4 em 
below the ingninal ligament (ATLAS PLATES 423, 
425). Two vessels, the lateral and medial femoral 
circumflex arteries frequently (55% of eadavers) 
braneh from the profnnda femoris (ATLAS PLATE 
413). If the profnnda femoris arises somewhat lower in 
the femoral triangle, the lateral femoral circumflex 
branehes direetly from the femoral (14% of eadavers). 
In other eadavers the medial femoral circumflex arises 
direetly from the femoral artery (22% of speeimens). 

The profnnda femoris deseends posterior to the 
addnetor longns mnsele. From it are derived muscular 
branehes, among which are four perforating arteries. 
These perforate the adductor magnus to enter the 
posterior thigh and snpply the hamstring mnseles 

(ATLAS PLATE 425). 

The femoral vein is the snperior eontinnation of the 
popliteal vein. In the addnetor eanal it lies behind and 
slightly lateral to the artery. As it aseends, the vein 
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erosses behind the artery to its medial loeation in the up- 
per part of the femoral triangle (ATLAS PLATE 423). 
The femoral vein reeeives the profnnda femoral vein and 
the great saphenons vein. The medial and lateral femoral 
circumflex veins may drain into either the femoral or the 
profimda femoral vein (ATLAS PLATE 425). 

Plaee a wooden bloek behind the knee to rednee 
tension in the upper thigh. Separate the femoral vein 
from the femoral artery in the femoral triangle. 
Identify the profunda femoris artery and vein 
loeated behind the main trunk of the femoral artery 
and posterior to the addnetor longns mnsele. Retain 
the femoral and great saphenons veins, but cut away 
their tributaries to follow the arteries better. Identify 
the medial and lateral femoral circumflex arteries 
(ATLAS PLATE 425) but remove their aeeompany- 
ing veins. Determine the sonree and pattern of the 
femoral circumflex arteries in your eadaver. 

1. The erneiate anastomosis. The erneiate anas- 
tomosis is formed by branehes from the internal 
iliae artery and others from the femoral artery 
aronnd the hip region. It involves deseending 
branehes from the snperior and inferior glnteal 
arteries, the aseending braneh of the first 
perforating artery, and transverse branehes from 
both the medial and lateral femoral circumflex 
arteries. If the external iliae or femoral artery 
proximal to the profnnda femoris braneh is 
bloeked or needs to be ligated, blood ean still reaeh 
the lower limb from the internal iliae artery into the 
glnteal arteries and then, throngh the erneiate 
anastomosis, to vessels below the femoral artery. 
The pathway between the glnteal vessels and the 
femoral artery is throngh the aseending braneh of 
the first perforating artery and then the transverse 
branehes of the femoral circumflex arteries. 

2. The troehanterie anastomosis. The important 
troehanterie anastomosis provides most of the 
blood to the head of the femur. In this formation 
deseending branehes from the snperior and infe- 
rior glnteal arteries join with aseending branehes 
from the medial and lateral femoral circumflex ar- 
teries on the greater troehanter and troehanterie 
fossa of the femur. Longitudinal branehes aseend 
along the femoral neek and eonrse beneath the 
retinaenlar eapsnle of the hip joint to snpply the 
head of the femur. A small braneh from the obtu- 
rator artery aeeompanies the ligament of the head 
of the femur to help supply the femoral head in 
young people, but in the aged this vessel is rarely 
fnnetional, and the troehanterie anastomosis be- 
eomes the essential sonree of blood for the head of 
the femur. 
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C. Adductor Canal. The addnetor eanal (or sub- 
sartorial eanal) is a narrow mnsenlar tnnnel in the 
lower medial thigh behind the faseia of the sartorins 

mnsele (ATLAS PLATES 414, 423). The eanal 

extends from the apex of the femoral triangle down 
to an opening in the addnetor magnns mnsele, the 
addnetor hìatns. The eanal eommnnieates with the 
popliteal fossa and throngh it eonrse the femoral ves- 
sels. Also fonnd within the eanal are the saphenons 
nerve and the nerve to the vastns medìalìs, both 
branehes of the femoral nerve (ATLAS PLATE 423). 
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Lift the sartorins mnsele from its faseial sheath. 
Divide the faseia on the deep snrfaee of the mnsele 
longitndinally, and note that it forms the roof of the 
addnetor eanal. Within the eanal identify the femoral 
vessels, the saphenons nerve (sensory), and the 
nerve to the vastns medìalìs (motor), both branehes 
of the femoral nerve (ATLAS PLATE 423). 
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D. Femoral Nerve and Its Branehes. The femoral 
nerve snpplies mnseles in the extensor eompartment 
of the thigh (Fignre 21-4). It passes behind the in- 
gninal ligament deep to the iliae faseia and enters the 
femoral triangle of the thigh lateral to the femoral ar- 
tery (ATLAS PLATE 423). It then divides into ante- 
rior snperfieial branehes and posterior deep branehes. 


Anterior branehes of the femoral nerve inelnde 
motor nerves to the peetinens (ATLAS PLATE 423) and 
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FIGURE 21-4 


The femoraL nerve and its motor branehes. 
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sartorins mnseles (ATLAS PLATE 423) and anterior 
entaneons branehes, ealled intermediate and medial 
femoral entaneons nerves (ATLAS PLATE 416). 

Posterior branehes of the femoral nerve inelnde 
the saphenous nerve, a long sensory nerve to the 
medial knee, the medial leg, and the medial malleolar 
snrfaee of the foot (ATLAS PLATE 425), and motor 
branehes to the fonr heads of the quadriceps femoris 

muscles (ATLAS PLATES 377, 425). 

To find the femoral nerve, probe longitndinally 
throngh the iliae faseia 1 em lateral to the femoral 
artery, below the ingninal ligament. Note that the 
nerve divides into numerous branehes. Find the nerve 
to the peetinens mnsele by pnshing the femoral 
vessels medially and probing behind them for a 
slender braneh that arises from the medial side of 
the femoral nerve trunk near the ingninal ligament 
(ATLAS PLATE 423). Next, find the nerve to the 
sartorins mnsele, which enters the medial border of 
the mnsele. This often arises from the main trunk 
with the intermediate braneh of the anterior cuta- 
neous nerve of the thigh. Now turn your attention to 
the quadriceps femoris muscle and the posterior 
branehes of the femoral nerve. 


III. Quadrìceps Femorìs Muscle 

and Its Motor Nerves 


Most of the mass of the anterior eompartment of the thigh 
eonsists of the four bellies of the quadriceps femoris 
mnsele (ATLAS PLATE 418). It is the powerful exten- 
sor of the leg at the knee joint and eompletely eovers the 
anterior snrfaee of the femur. The most superficial of the 
four bellies has a straight course downward from its 
origin on the ilium and is ealled the reetns femoris. The 
other three all take origin from the shaft of the femur and 
are ealled the vastns lateralis, vastns medialis, and, 
between these two, the vastns intermedins. 

A. The Fonr Parts of Quadriceps Femoris (Fignre 21-5) 

1. The reetns femoris arises by two tendons, one 
from the anterior snperior iliae spine and the 
other from the upper surface of the acetabulum 

and joint eapsnle (ATLAS PLATE 419). The two 
tendons join, and the mnsele belly deseends to 
terminate in an aponenrosis, which beeomes a 
tendon that attaehes to the anterior snrfaee of the 
patella (ATLAS PLATE 414). Thus, the rectus 
femoris erosses two joints, but is not attaehed to 
the femur. 

2. The vastns lateralis is the largest of the four 
bellies, and it arises from the upper half of the 
lateral lip of the linea aspera on the femoral shaft. 
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Its fìbers deseend and terminate in a flat tendon 
that inserts on the lateral aspeet of the patella 

(ATLAS PLATE 419). 

3. The vastus medìalìs arises along most of the me- 
dial lip of the linea aspera. Its fibers pass down- 
ward and forward to beeome tendinons and insert 
onto the medial snrfaee of the patella (ATLAS 
PLATE 414). 

4. The vastus intermedius lies deep to the reetns 
femoris and is interposed between the vastns 
lateralis and medialis. It arises from the anterior 
and lateral snrfaees of the femnr, and its fibers 
end in an aponenrosis that forms the deep part of 
the patellar tendon (ATLAS PLATE 419). 

B. The Patellar Ligament. The fonr tendons of the 
quadriceps femoris eonverge inferiorly and form 
a eommon tendon that eneases the patella, a 
sesamoid bone. This eommon quadriceps tendon 
beeomes the patellar ligament, and it deseends to 
insert on the tnberosity of the tibia, loeated on the 
upper anterior snrfaee of that bone (ATLAS 
PLATE 447 #447.2). 
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e. Aetion, Innervation, and Blood Snpply of the 
Quadriceps Femoris. The three vasti mnseles aet 
only aeross the knee joint, and they extend the leg. 
The reetns femoris, arising from the ilium, not only 
extends the leg but also assists in flexing the thigh at 
the hip joint. If the lower limb is fixed, it aets as a 
flexor of the tmnk at the hip. 


The quadriceps femoris muscle is supplied by motor 
branehes from the posterior division of the femoral nerve. 
The nerve to the reetns femoris divides into several 
branehes that penetrate the deep snrfaee of the mnsele 

(ATL AS PL ATE 423). The nerve to the vastns lateralis 

eonrses down with the deseending braneh of the lateral 
femoral circumflex artery to the deep surface of the mus- 
ele (ATLAS PLATE 425). The nerve to the vastns 
medialis deseends in the addnetor eanal with the femoral 
vessels and saphenons nerve and enters the medial sur- 
faee of the muscle (ATLAS PLATE 423). The nerve to 
the vastns intermedins eonsists of two or three 
branehes that deseend to enter the anterior snrfaee of the 

mnsele (ATLAS PLATE 425). 

The arterial snpply to the quadriceps femoris muscle 
is derived prineipally from the profnnda femoris 
artery and its lateral femoral circumflex braneh 

(ATLAS PLATES 423, 425). Along its deseent in the 

addnetor eanal, the femoral artery sends some muscular 
branehes to the vastns medialis. 

Leave a strip (about 4 em wide) of iliotibial band 
below the tensor faseiae latae mnsele as far as the 
knee. Remove the remaining deep faseia from the 
anterior thigh to expose the nnderlying parts of 
the quadriceps femoris. 

Free the sartorius muscle within its faseial sheath. 
Cut the muscle near its middle and refleet its two 
parts. Separate the nnderlying reetns femoris from 
the rest of the quadriceps and find the motor nerve 
that enters its deep snrfaee (ATLAS PLATE 423). 
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Cut the rectus femoris transversely below the site 
of entranee of its nerve, and refleet its two heads of 
origin proximally. Pull the lower part down to the 
quadriceps tendon proximal to the patella. 

Separate the vastns lateralis from the vastns inter- 
medins. Find its motor nerve and determine if it is 
eonrsing with the deseending braneh of the lateral 
femoral circumflex artery (ATLAS PLATE 423). 
Follow the muscle inferiorly to its tendon, which 
joins that of the reetns femoris near the lateral snrfaee 
of the patella. 

Note that the vastns medialis joins the vastns 
intermedins. They may be separated by entting 
upward from the tendon of insertion below. Observe 
that the mnsele fibers of the vastns medialis extend 
5 em or more below those of the vastns lateralis, 
forming a slight bulge medial to the patella. 

When the quadriceps femoris is relaxed, the patella 
ean be moved slightly from side to side. Lateral move- 
ment is limited, however, by the lateral eondyle of the 
femur. This bony structure and the medial pull on the 
patella by the vastns medialis dnring extension of the leg 
keep the patella in its groove on the femur and prevents 
lateral disloeation. 

Traee the vastns intermedins to its tendinons in- 
sertion and see how the tendons of the reetns femoris 
and the three vasti join with the patella to form the 
patellar lìgament. Identify the motor branehes to 
the vastns medialis and intermedins as they enter the 
mnseles (ATLAS PLATE 425). Lift the patellar lig- 
ament, separate it from any attaehed tissnes, and 
traee it to its insertion on the tibial tnberosity. 


IV. The Medlal (Adductor) Reglon 
of the Thìgh (Fìgure 21-6) 


The medial region of the thigh eontains the graeilis and 
the addnetors longns, brevis, and magnns. Also the 
peetinens mnsele is loeated lateral to the addnetor 

longns mnsele (ATLAS PLATES 440, 441). The 

prineipal nerve of this region is the obtnrator nerve 
(ATLAS PLATE 425) and, in 10% of eadavers, the 
aeeessory obtnrator nerve. The medial femoral eir- 
cumflex and the perforating branehes of the profnnda 
femoris artery snpply blood to this region (ATLAS 
PLATE 425). 

A. Mnseles of the Medial Thigh. Five mnseles are 
found in the medial region of the thigh: the 

peetinens, addnetor longns, addnetor brevis, 
addnetor magnns, and the gradlis. 


◄ 

Grant’s 375, 382 
Netter’s 501,538 
Rohen 452, 

453, 480 


◄ 

Grant’s 375, 382 
Netter’s 492, 500, 
501,538 
Rohen 452, 

453, 481 


◄ 

Grant’s 375, 398 
Netter’s 492, 507 
Rohen 446, 452 



Obturator externus 


Adductor longus 


Adductor brevis 


Graeilis 


Adductor nnagnus 


Adductor longus 


Adductor hiatus 


FIGURE 21-6 


The mediaL (adductor) eompartment muscLes. 


► 

Grant’s 374, 
375, 378 
Netter’s 492 
Rohen 452, 453 


◄ 

Grant’s 374, 375, 
378, 382 
Netter’s 492, 493, 
501,539 
Rohen 452, 

453, 481 


◄ 

Grant’s 374, 

375, 378 
Netter’s 492, 493 
Rohen 452, 453 


1. The peetinens mnsele is a flat four-sided muscle 
extending from the peetineal line of the pubis to 
the posterior shaft of the femur (ATLAS 
PLATES 414, 420). It helps form the floor of the 
femoral triangle, and it lies behind the femoral 
vein and the femoral eanal. The peetinens is sup- 
plied by a braneh of the femoral nerve and (at 
times) by a twig from the obtnrator nerve. It 
fiexes, addnets, and medially rotates the thigh at 
the hip joint. 

2. The addnetor longns lies medial to the peetinens 
and in the same plane (ATLAS PLATES 414, 
420). It arises from the anterior aspeet of the pubis 
and also inserts on the posterior shaft of the femur. 
It is supplied by the obturator nerve and is a strong 
addnetor and flexor of the thigh at the hip joint. 
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3. The addnetor brevis is loeated deep to the 
pectineus and adductor longus (ATLAS PLATES 
419,421). It is shorter but thieker than the adduc- 
tor longus. It arises along the inferior ramus of the 
pubis and deseends to insert along the linea aspera 
lateral to the insertions of the peetinens and ad- 
ductor longus. It is supplied by the obturator nerve 
and serves as an addnetor and flexor of the thigh. 

4. The addnetor magnus is a massive, triangnlar 
muscle (ATLAS PLATE 424, Figure 21-6). It 
arises from the inferior ramus of the pubis, the ra- 
mus of the ischium, and the isehial tnberosity. The 
nppermost part is sometimes ealled the adductor 
minimus. Most of the muscle fans out inferiorly 
and laterally to insert along the linea aspera and 
medial snpraeondylar line of the femur (ATLAS 
PLATE 424). The most medial part of the muscle 
deseends vertieally to the addnetor tnberele on the 
inferior medial aspeet of the femur and is eonsid- 
ered a “hamstring.” Most of the muscle is supplied 
by the obturator nerve; however, the “hamstring” 
portion reeeives innervation from the tibial 
division of the seiatie nerve, similar to the other 
“hamstrings.” 

5. The graeilis muscle is long, narrow, and flat and 
is the snperfieial muscle of the medial eompart- 

ment (ATLAS PLATES 414, 420, 424). It arises 

from the inferior rami of the pubis and isehinm, 
and its tendon inserts on the upper medial surface 
of the tibia between the insertions of the sartorins 
and semitendinosns mnseles (ATLAS PLATE 
462). The graeilis is snpplied by the obtnrator 
nerve and serves as a flexor and medial rotator of 
the leg and an addnetor of the thigh. 

B. Obturator Nerve (Figure 21-7). The obtnrator 
nerve is derived from the L2, L3, and L4 spinal seg- 
ments. It enters the thigh throngh the obtnrator eanal 
deep to the peetinens muscle (ATLAS PLATE 425) 
and divides into anterior and posterior branehes. 

The anterior braneh deseends in the medial thigh 
and sends a sensory braneh to the hip joint and muscu- 
lar branehes to the graeilis, addnetors longus and brevis, 
and oeeasionally the peetinens. The terminal braneh 
beeomes cutaneous to supply the skin of the middle 
third of the medial thigh (ATLAS PLATE 411 #411.2) 
but may deseend to the middle of the ealf. 

The posterior braneh of the obtnrator nerve 
deseends along the anterior snrfaee of the addnetor 

magnus (ATLAS PLATES 402, 425). It gives motor 
branehes to both the addnetor brevis and magnus. Supe- 
riorly, the posterior braneh snpplies the obtnrator exter- 
nus muscle, and, inferiorly, it gives an artienlar braneh 
to the knee joint. 


◄ 

Grant’s 382 
Netter’s 492, 493 
Rohen 452, 453 


◄ 

Grant’s 375, 
379, 382 
Netter’s 492 
Rohen 452, 453 
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Grant’s 362, 378 
Netter’s501,507 
Rohen 466 


► 

Grant’s 362, 
382, 400 
Netter’s 501,502 
Rohen 466, 481 


◄ 

Grant’s 375-378, 
379 

Netter’s 501,589 
Rohen 481 


► 

Grant’s 373, 
375, 382 
Netter’s 492 
Rohen 452 


► 

Grant’s 375 
Netter’s 507 
Rohen 452, 453 
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nerve 



Branehes to: 

Obturator externus 

Adductor nnagnus 
Adductor brevis 

Adductor longus 
Graeilis 


FIGURE 21-7 


The obturator nerve and its motor branehes. 


e. Blood Supply to Medial Compartment Structures. 
The deep femoral artery and its perforating 
branehes and, to a lesser extent, the medial femoral 
circumflex braneh supply the large muscle mass of 
the medial eompartment (ATLAS PLATE 425). The 
deep femoral artery deseends anterior to the iliopsoas, 
peetinens, and addnetor brevis mnseles and eontinnes 
along the snrfaee of the addnetor magnus adj aeent to 
the shaft of the femur. Muscular branehes supply the 
medial eompartment, and perforating branehes 
pieree the addnetors brevis and magnus to supply the 
posterior thigh (Figure 21-8). 

The medial femoral circumflex artery sends muscu- 
lar branehes to the addnetor brevis and longus muscles 
(ATLAS PLATE 425). Then it winds around the medial 
aspeet of the femur to the gluteal region, where it par- 
tieipates in the troehanterie and emeiate anastomoses. 

Define the borders of the adductor longus muscle 
and expose the graeilis muscle along the medial as- 

peet of the thigh (ATLAS PLATES 414, 420). Dis- 

seet the graeilis to its insertion on the medial snrfaee 
of the tibia. Define the borders of the pectineus mus- 
ele lateral to the addnetor longus (ATLAS PLATES 
414,420). 

Cut the adductor longus 3 em below its origin. Re- 
fleet the distal part and find its motor nerve entering 
its deep snrfaee (ATLAS PLATE 423). Deep to the 
addnetor longus, identify the adductor brevis 
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Adductor brevis 

mysele 


Adductor magnus 

muscle 



Perforating arteries 


FIGURE 21-8 


The perforating branehes from the deep femorat 


artery (posterior view). 


Popliteal vessels 


and the insertions of the ìlìopsoas and peetinens 
mnseles. Traee branehes of the obtnrator nerve to 
the graeilis and addnetor brevis mnseles (ATLAS 
PLATE 423). 

Disseet the profonda femoris artery and re- 

move its aeeompanying veins. Identify one or more 
of its perforating branehes that perforate the ad- 
dnetor brevis and magnns adjaeent to the femoral 

shaft (ATLAS PLATES 414, 420, 439). Cut the 

pectineus muscle along its origin. Refleet it later- 
ally, and note that a braneh from the femoral nerve 
snpplies it. 


◄ 

Grant’s 362, 

378, 382 
Netter’s 501,512 
Rohen 466, 481 


► 

Grant’s 378, 
379,382 
Netter’s 493 
Rohen 453 


► 

Grant’s 391,394 
Netter’s 493, 539 
Rohen 453 


Sever the origin of the addnetor brevis mnsele, re- 
fleet it downward, and expose the addnetor magnns 
(ATLAS PLATE 424) and the posterior braneh of 
the obtnrator nerve. Note that this sends motor 
branehes to both the addnetor brevis and magnns. 

Identify the obtnrator externus mnsele on the 
outer surface of the obturator membrane (ATLAS 
PLATE 424). Note that the posterior braneh of the 
obtnrator nerve passes throngh the obtnrator externus 
muscle, while the anterior braneh passes anterior to 
the mnsele. Follow the tendon of the obtnrator exter- 
nus laterally posterior to the neek of the femur. 
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eiinieal Relevanee 


Varieose veins. Superficial veins in the lower limb 
drain to deeper veins by way of perforating vessels. 
The deep veins aseend to the femoral vein, which 
then drains into the iliae veins of the pelvis. Valves in 
the veins are important to prevent baek flow and to re- 
tain a continuous aseent of the blood. If the superficial 
veins (espeeially the great saphenous vein and its 
tributaries) beeome dilated and tortuous they are 
ealled “varieose veins.”The reason this occurs is be- 
cause the intravenous valves beeome stretehed by 
the dilatation of the veins and then they beeome in- 
eompetent. They do not elose eompletely and leak 
blood baek downward in the vessels. 

Deep vein thrombosis. The formation of elots 
(thrombi) in the deep veins of the lower limb occur 
when a venous stasis or injury (e.g., in a fracture) oe- 
curs and there is an inereased coagulation faetor in 
the blood. This proeess ean begin in the muscular re- 
gion of the posterior eompartment of the leg. The elot 
then aseends in the inferior vena eava through the 
right ventriele and occludes the pulmonary artery of 
one of its important branehes. 

Fracture of the femur. Fractures of the femur are eom- 
mon. The neek of the femur id fractures more eom- 
monly in older persons, espeeially in women who have 
weakened bones because of osteoporosis. Fractures 
occur not only in the femoral neek but also between the 
two troehanters and aeross the femoral shaft. Fractures 
of the femoral neek also interrupt the blood supply to 
the femoral head. Fractures of the shaft or the greater 
troehanter are usually caused by direet trauma. 


Transplantation of the graeilis muscle. The func- 
tion of the graeilis muscle is the least important of the 
muscles that adduct the thigh. This long and relatively 
narrow muscle, therefore, has been used surgically 
as a source of transplanted muscle with its vessels 
and nerve still attaehed distally to the muscle. It has 
been used in other regions of the limbs elsewhere in 
the body. 

Groin injury. This in]ury usually involves the strain- 
ing of a muscle in the anterior or medial aspeets of 
the thigh. The adductors longus and magnus 
medially along with flexor muscles at the hip joint 
(iliopsoas, pectineus, rectus femoris, or sartorius) 
ean be strained in sports events such as traek where 
athletes sprint (100-meter dash) or in basketball, 
football, and baseball where speed is essential to 
the sport. 

Femoral hernia. This hernia occurs through the 
femoral ring and protrudes into the femoral eanal. Sig- 
nifieantly more frequent in women, this in]ury often 
happens as a result of a difficult birth. The danger is 
the possible strangulation of the loop of bowel by the 
inguinal ligament and other eonneetive tissue in the 
region. 

Paralysis of the quadriceps. Paralysis of the quadri- 
eeps muscle ean occur as a result of stab wounds that 
partially or eompletely sever the femoral nerve. A per- 
son with such an injury eannot extend the leg at the 
knee joint against resistanee. Often the syndrome re- 
quires a person to press the distal end of the thigh 
(femur) during walking to prevent inadvertent flexion 
at the knee joint. 




DISSEGTION 



Objeetives 


1 Study the surface anatomy of the anterior and 
lateraL eompartments of the leg, ankle region, and 
dorsum of the foot; disseet the superficiaL vesseLs 
and nerves and the faseiae of these regions. 

2 Study the features of the tibia and fibuLa, and Learn 
the names and positions of the bones of the foot. 

3 Disseet the muscLes, vesseLs, and nerves in the 
anterior eompartment of the Leg, and visuaLize the 
extensor retinacuLa at the ankLe. 


4 Disseet the muscLes and nerves of the LateraL 
eompartment of the Leg and visuaLize the fibuLar 
retinacuLa. 

5 Learn the reLationship of the tendons, vesseLs, and 
nerves at the ankLe. 

6 Disseet the structures on the dorsum of the foot. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edition = Grant’s Page # 
Netter's Atlas, 4th Editìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


The tibia and fìbula are the long bones of the leg, and 
these artienlate inferiorly with the talus (Figure 22-1). 
The talns is snstained by the calcaneus, which is the 
bone that forms the heel (ATLAS PLATES 500, 501). 
Tarsal bones distal to the talns are the navienlar, 
enboid, and the three enneiform bones. Beyond 
these are 5 metatarsals and 14 phalanges (ATLAS 
PLATE 500). 

The tibia is loeated medial to the fibnla, and its 
anterior border forms a sharp erest eommonly 


► 

Grant’s 423-425 
Netter’s 496, 519, 

520, 542 
Rohen 459, 
462, 494 

◄ 

Grant’s 380, 381, 
431,444,452 
Netter’s 513, 515, 
523, 524 
Rohen 440, 443 


known as the “shin bone” (ATLAS PLATE 442, 
Fignre 22-1). Distally the tibia enrves inward toward 
the medial malleolns. Proximally, its npper end is 
enlarged to form the medial and lateral eondyles, 
and inferior to these is loeated the tibial tnberosity 
onto which inserts the patellar tendon (ATLAS 
PLATE 496). 

The anterior eompartment of the leg eontains 
the mnseles that dorsiflex and invert the foot and the 
extensors of the great toe and lesser toes. The 
lateral eompartment mnseles also aid in dorsi- 
flexion but serve importantly as the everters of the 
foot. The prineipal artery of the anterior eompart- 
ment is the anterior tibial artery. The fibnlar 
artery, which branehes from the posterior tibial, 
sends perforating branehes into the lateral eompart- 
ment (ATLAS PLATE 413). The eommon fibnlar 
nerve winds around the neek of the fibnla and 
divides into snperfieial and deep fibnlar branehes. 
The deep fibnlar nerve is the nerve of the anterior 
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Patella 


Lateral eondyle of tibia 


Head of fibula 
Neek of fibula 


Lateral surface, shaft of fibula 


Lateral nnalleolus 


Faeet for lateral malleolos 




Tubercles of intereondylar eminenee 
Medial eondyle of tibia 

Tuberosity of tibia 


Anterior border of tibia 


Medial surface, shaft of tibia 
lnterosseous border 


Medial malleolus 
Troehlear surface of talus 

Faeet for medial malleolus 
Neek of talus 


FIGURE 22-1 


Tibia and fibuLa, shovving their articuLation vvith the taLus inferiorLy to form the ankLe joint. 
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eompartment, and the superficial fibular nerve in- 
nervates the lateral eompartment mnseles (ATLAS 
PLATE 450). 


I. Suirface Anatomy; Superficìal Vessels 
and Nerves; Anteríor Leg, Ankle, and 
Dorsum of the Foot (Fìgures 22-2 
and 22-3) 


The leg is the region between the knee joint and the 
ankle joint. Several bony strnetnres of the leg are imme- 
diately nnder the skin and easy to palpate. 


► 

Grant’s 354, 374, 
375, 406, 407 
Netter’s 513, 516 
Rohen 440, 
462, 492 

◄ 

Grant’s 426, 

428, 430 
Netter’s 544, 545 
Rohen 489, 

492, 493 


palpate on yonrselves or the eadaver the following 
strnetnres: 

1. Patella (ATLAS PLATE 410 #410.1). With 

the quadriceps muscle relaxed, observe that the 
patella may be moved slightly from side to side. 
Movement laterally is limited by the lateral 
eondyle of the femur and by the vastus medi- 
alis. These prevent lateral disloeation of the 
patella when the leg is flexed. The prepatellar 
bursa is loeated in front of the patella. Bnrsitis 
at this site is ealled “honsemaid’s knee.” 


A. Surface Anatomy. The soft tissnes of the leg 
occupy eompartments lateral to the anterior 
border of the tibia (anterior and lateral eompart- 
ments) and medìal to that border extending 
behind the tibia and fibula (posterior eompart- 
ment). The latter eomprises the ealf of the leg and 
is stndied in the next disseetion. Before disseetion. 


► 

Grant’s 421,423, 

425, 429 
Netter’s 506, 507, 

509, 513 
Rohen 440, 
441,492 


2. Tibial tuberosity (ATLAS PLATE 496, Fig- 
ure 22-2). Palpate this stmetnre 4 em below 
the lower end of the patella on the anterior 
tibia. The tnberosity ean be felt by moving the 
loose skin over its snrfaee. The infrapatellar 
bursa is loeated between the tnberosity and 

the skin (ATLAS PLATE 447 #447.1). 


A-V.' 


Bieeps femoris muscle 

Semitendinosus, 
semimembranosus muscles 


Gastrocnemius muscle 


Tendo calcaneus 



lliotibial traet 


Lateral eondyle (femur) 


Tibial tuberosity 


Neek of fibula 


FIGURE 22-2 


Surface anatomy of the 


Leg and foot dorsum, LateraL view. 


Tibial shaft 


Soleus muscle 


Tendon, fibularis longus 


Lateral surface, lower fibula 


Lateral malleolus 

Tendon, extensor hallucis longus 
Anterior tibial vessels and nerves 


Tendon, fibularis brevis 
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3. eondyles of the tibia (ATLAS PLATE 484 
#484.2). Feel for the patellar ligament above 
the tibial tnberosity, and note slight depres- 
sions on both sides of the ligament. Palpate 
laterally and medially from these depressions, 
and feel the ronnded npper borders of the 
lateral and medial eondyles of the tibia. 

4. Anterior border of the tìbìal shaft (ATLAS 
PLATE 496). Feel this sharp snrfaee deep to 
the skin, down the leg from the tibial tnberos- 
ity to the medial ankle region, the medìal 
malleolns (ATLAS PLATE 447). Palpate the 
tendons aeross the front of the ankle joint to 
the lateral malleolns (Fignre 22-2). 

5. Fibnla. The lateral malleolns is the enlarged 
lower end of the fibnla, and it ean easily be felt 
subcutaneously as the lateral ankle bone (Fig- 
ure 22-2). From the lateral malleolns upward, 
note that most of the shaft of the fibula lies deep 
to muscle, but its upper end again beeomes sub- 
cutaneous. Feel the head of the fibula at its ar- 
ticulation on the posterior snrfaee of the lateral 

tibial eondyle (ATLAS PLATE 452). 

6. Gommon fìbular nerve. About 2 em down 
from the head of the fibula palpate the 
eommon fìbnlar nerve by rolling the skin 
over the nerve and bone with your fingers 

(ATLAS PLATE 450). 

7. Tendons of hamstring mnseles. Palpate the 
tendon of the bieeps femoris muscle above 
the head of the fibula on the lateral aspeet of 
the knee (Fignre 22-2). Feel the tendon of 
the semitendinosns mnsele behind the knee 
on the medial side and the adjaeent tendon 
of the semimembranosns mnsele (ATLAS 
PLATE 462). 

While sitting with your right foot erossed over 
your left knee, palpate anterior to the ankle joint for 
the tendon of the tibialis anterior, loeated just 
lateral to the medial malleolus. Lateral to this ten- 
don feel the tendon of the extensor hallneis longns 
mnsele, and find it again along the dorsum of the 1 st 
metatarsal by flexing the big toe (ATLAS PLATES 
455, 447 #447.2). 

8. Sustentaculum tali. On the medial side of the 
ankle joint, palpate the sustentaculum tali of 
the calcaneus by pressing 2.5 em direetly below 
the medial malleolns (ATLAS PLATES 501 
#501.2, 503 #503.2). Feel the large tnberosity 
of the ealeanens, which forms the bony infra- 
stmetnre of the heel posterior and inferior to the 

malleoli (ATLAS PLATES 502,503). 


◄ 

Grant’s 423, 

433, 435 
Netter’s 509, 513 
Rohen 440, 
441,447 

► 

Grant’s 439, 442, 

452, 453 
Netter’s 523, 
524, 528 
Rohen 442 
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Grant’s 423, 

425, 429 
Netter’s 513, 514 
Rohen 440, 

462, 492 
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Grant’s 423, 

425, 433 
Netter’s 513, 514 
Rohen 440, 492, 
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Grant’s 359, 
362, 365 
Netter’s 538, 
542, 544 
Rohen 468, 469, 
478, 489, 492 

◄ 

Grant’s 423, 428, 

434, 435 
Netter’s 520, 542 
Rohen 485, 

487, 494 


◄ 

Grant’s 402, 

403, 428 
Netter’s 495, 516 
Rohen 455, 

456, 488 


◄ 

Grant’s 424, 

426, 439 
Netter’s 529-531 
Rohen 462, 

492, 493 


◄ 

Grant’s 444, 

445,452-454 
Netter’s 524-528 
Rohen 450, 451 


9. Tuberosity of the navicular. To feel the 
tnberosity of the navienlar bone, palpate the 
dorsomedial snrfaee of the foot 6 to 7 em 
distal to the medial malleolns. 

10. Tnberosity of the base of the 5th metatarsal. 

Palpate the lateral border of the foot. Midway 
between the baek of the heel and the distal end 
of the small toe feel the tnberosity of the 
base of the 5th metatarsal protmding laterally 

(ATLAS PLATE 500 #500.2). 


B. Snperfieial Vessels and Nerves. The snperfieial 
veins on the dorsal foot drain medially into the 
great saphenons vein (ATLAS PLATE 446) and 
laterally into the small saphenons vein (ATLAS 
PLATE 460). The great saphenons vein aseends on 
the leg from 2 em anterior to the medial malleolns. 
Medially, at the knee, the vein is joined by the 
saphenons nerve, a sensory braneh of the femoral 
nerve that snpplies cutaneous innervation to the 
medial side of the leg down to the malleolns 

(ATLAS PLATE 446, Fignre 22-3). 


Infrapatellar braneh, 
saphenous nerve 

Cutaneous branehes, 
Lateral popliteal nerve 


Saphenous nerve 


Superficial fibular nerve 


Sural nerve 
Deep fibular nerve 



FIGURE 22-3 


dorsum. 


The cutaneous nerves of the Leg and foot 
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Laterally, the dorsal venous areh of the foot drains 
into the small saphenous vein behind the lateral malle- 
olus (ATLAS PLATE 460). The vein aseends along the 
middle of the ealf and is aeeompanied by the sural 
nerve, a cutaneous nerve formed by branehes from both 
tibial and eommon fibnlar nerves. The small saphenons 
vein penetrates the deep faseia between the two heads 
of the gastroenemins and opens into the popliteal vein 

(ATLAS PLATE 461 #461.1). 

In addition to the saphenons and sural nerves, other 
cutaneous nerves that braneh on the anterior and lateral 
leg and the dorsnm of the foot inelnde the superficial 
fíbular, deep fíbular, and lateral sural nerves 
(ATLAS PLATE 454). 

The snperfieial fibnlar nerve pierees the deep fas- 
eia of the lateral eompartment about 13 em above the 
lateral malleolus (ATLAS PLATE 454). It then divides 
into dorsal medial and intermediate branehes that 
deseend anterior to the ankle joint to snpply the skin 
over the dorsal foot and toes. 

The deep fíbnlar nerve deseends in the anterior 
eompartment, aeeompanied by the anterior tibial artery 
(ATLAS PLATE 450). On the dorsnm of the foot, the 
nerve divides into a tarsal braneh that erosses the foot 
to snpply the tarsal and metatarsophalangeal joints of 
the 2nd, 3rd, and 4th toes and a entaneons braneh that 
snpplies the skin on the adjaeent snrfaees of the large 

and 2nd toes (ATLAS PLATES 454, 459). 

The lateral snral entaneons nerve of the ealf is a 

braneh of the eommon fibnlar nerve. It snpplies cuta- 
neous twigs not only to the skin of the lateral ealf but 
also to the lateral surface of the foot (ATLAS PLATES 
411 #411.2, 460). 

Skin ineisions. Make skin ineisions similar to 
those shown in Fignre 22-4. Cut through the skin 
from the patella down the middle of the anterior leg 
and along the dorsnm of the foot to the site of attaeh- 
ment of the middle toe (Fignre 22-4, A-B-C). Make 
cuts laterally and medially at the ankle (Fignre 22-4, 
B-D and B-E) and at the proximal ends of the toes 
(Figure 22-4, C-F and C-G). ineise the skin along 
the dorsnm of the toes and remove the skin from the 
anterior leg and dorsnm of the foot and toes. 

Snperfieial veins. Identify the venons network on 
the medial side of the foot that forms the great 
saphenons vein. Disseet the small saphenons vein 
laterally, and traee it behind the lateral malleolns to 
the posterior leg (ATLAS PLATES 446, 460). 

Gntaneons nerves. Find the saphenons nerve in 

the faseia anterior to the great saphenons vein 
on the medial snrfaee of the leg. Disseet it free to the 
lower leg near the medial malleolns (ATLAS 
PLATE 446). 


◄ 

Grant’s 359, 361, 
364, 365 
Netter’s 520, 531, 
542, 544 
Rohen 470, 478, 
492, 494 


◄ 

Grant’s 359, 362, 
402, 403 
Netter’s 502, 521, 
540, 544, 545 
Rohen 478, 

488, 489 


◄ 

Grant’s 364, 365 
Netter’s 544, 545 
Rohen 468, 

469, 489 


◄ 

Grant’s 362, 364 
Netter’s 521,538, 
539, 542, 544 
Rohen 478, 
492-494 



FIGURE 22-4 


dorsum. 


Skin indsions on the anterior Leg and foot 


Loeate the snperfieial fibnlar nerve by probing 
the faseia on the anterior leg, lateral to the anterior 
border of the tibia, about 12 to 13 em (5 inehes) 
above the lateral malleolns. Traee its medial and 
intermediate branehes over the ankle joint onto the 
dorsnm of the foot (ATLAS PLATE 454). 

Find the snral nerve in the faseia behind the lat- 
eral malleolns (ATLAS PLATE 454). Follow the 
nerve forward along the lateral margin of the foot, 
where it is ealled the lateral dorsal entaneons nerve 
(ATLAS PLATE 454). 

Find the cutaneous braneh of the deep fibnlar 
nerve by disseeting the spaee between the metatarsal 
bones of the large and 2nd toes (ATLAS PLATES 
454,459). Disseet it distally, and note that it snpplies 
the adjaeent sides of these two toes. 


e. Deep Faseia of the Anterior Leg, Extensor, and 
Fibnlar Retinaenla. The mnseles of the leg are in- 
vested by deep faseia, ealled ernral faseia, that is 
continuous with the faseia lata of the thigh (ATLAS 
PLATE 447 #447.1). Intermuscular septa from the 
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deep faseia pass deeply to the bone and enelose the 
anterior and lateral eompartments. 

At the ankle, the deep faseia thiekens to form strong 
restraining bands ealled retinacula that bind the 
tendons elose to the bones. Extensor and fibular 
retinacula are formed on the anterior and lateral aspeets 
of the leg. Eaeh eonsists of snperior and inferior thiek- 

ened bands (ATLAS PLATES 447, 449, 452, 456). 

The superior extensor retinaenlnm (ATLAS 
PLATE 447 #447.1) is loeated jnst above the ankle joint 
on the anterior leg. Its transverse fibers attaeh to the 
lower end of the fibnla laterally and the anterior border 
of the tibia medially. It binds down the tendons of the 
anterior eompartment mnseles, and the anterior tibial 
vessels and deep fibnlar nerve eonrse deep to it. 

The inferior extensor retinaculum is a Y-shaped 
band loeated anterior to the ankle joint, abont 4 em 
below the snperior retinaenlnm (ATLAS PLATES 447, 
455). The stem of the Y extends below the lateral malle- 
olns and attaehes to the npper snrfaee of the ealeanens. 
Medially, the npper arm of the Y attaehes to the medial 
malleolns, and the lower arm extends downward to 
blend with faseia on the medial foot. 

Two fibnlar retinaenla (ATLAS PLATE 456 #456.1) 
bind the tendons of the fibnlaris longns and brevis as they 
deseend from the leg into the lateral foot. The superior 
fìbular retinaculum extends from the lateral malleolns 
downward and posteriorly to the ealeanens. The inferior 
fìbnlar retinaculum is loeated more distally along the 
lateral side of the foot. Its fibers extend downward from 
the inferior extensor retinaenlnm and bind the fibnlar 
tendons to the lateral snrfaee of the ealeanens. 


Remove the snperfieial faseia from the anterior 
leg and dorsnm of the foot to expose the deep crural 
faseia. Define the thiekened bands of deep faseia 
ealled the superior and inferior extensor retinae- 
ula above and below the ankle joint. Retain both the 
transverse snperior extensor retinaenlnm (above the 
ankle) and the Y-shaped inferior retinaenlnm (over 
the foot dorsnm). 

Remove the deep faseia snrronnding the mnseles 
of the anterior and lateral eompartments. To do this, 
cut the deep faseia longitudinally from just below 
the knee to the snperior extensor retinaculum. 
Cut through the deep faseia 2 em below the tibial 
tuberosity laterally to the neek of the fibnla. 
Be careful not to cut the eommon fìbnlar nerve 
as it eomes aronnd the íìbnla. Cut the deep faseia 
laterally above the transverse fibers of the snperior 
extensor retinaculum and expose the mnseles, 
vessels, and nerves of the anterior and lateral 
eompartments. 


◄ 

Grant’s 426, 

428, 430 
Netter’s 519, 521, 
522, 529, 530 
Rohen 493, 494, 
498, 499 


► 

Grant’s 422,424, 

425,428 
Netter’s519,520, 

522,542 
Rohen 459, 
462,494 


► 

Grant’s 423, 
424, 428 
Netter’s 519, 
520, 522 
Rohen 459, 
462, 494 


◄ 

Grant’s 430, 431 
Netter’s 527, 529 


◄ 

Grant’s 426-428 
Netter’s 516, 521, 
529, 530 
Rohen 459, 

462, 494 


► 

Grant’s 423, 
424, 428 
Netter’s 519, 521 
Rohen 462, 
494, 495 


◄ 

Grant’s 425, 

428, 442 
Netter’s 520, 542 
Rohen 459, 494 


II. Anteríor Compartment of the Leg 
(Fignres 22-5 and 22-6) 


The anterior eompartment of the leg eontains the 
mnseles that dorsiflex the foot at the ankle joint, 
invert the foot, and extend the toes. All of the mnseles 
are snpplied by the deep fibnlar nerve and the 

anterior tibial artery (ATLAS PLATES 449, 450, 
Fignre 22-7). 

A. Anterior Gompartment Mnseles. The anterior 

mnseles of the leg inelnde the tibialis anterior, 

extensor hallneis longns, extensor digitomm longns, 

and the fibnlaris tertins. 

The tibialis anterior mnsele (Fignre 22-6) arises 
from the lateral eondyle and shaft of the tibia and 
from the interosseons membrane. At the ankle, its 
flattened tendon passes beneath the snperior extensor 
retinaculum and both arms of the inferior extensor 
retinaculum. It deseends just lateral to the medial 
malleolus to the medial margin of the foot and inserts 
on the medial enneiform bone and base of the Ist 
metatarsal bone. The tibialis anterior dorsiflexes and 
inverts the foot. 

The extensor hallneis longns (ATLAS PLATES 
447 #447.2, 451, 458, Fignre 22-6) arises from the 
anterior snrfaee of the fibnla and the interosseons mem- 
brane between the tibialis anterior and extensor digi- 
tomm longns. The deep fibnlar nerve and anterior tibial 
vessels are loeated medial to the extensor hallneis 
longns tendon as it passes beneath the extensor reti- 
naculum (ATLAS PLATE 450). The tendon erosses 
medially over the vessels and nerves, deseends on their 
medial side, and inserts on the base of the distal phalanx 

of the large toe (ATLAS PLATES 458, 459). The 

extensor hallneis longns extends the large toe and 
dorsifiexes the foot. 

The extensor digitornm longns (ATLAS PLATES 
447 #447.2, 455, 457, Fignre 22-6) arises from the 
upper medial surface of the fibula and from the lateral 
eondyle of the tibia. It deseends lateral to the extensor 
hallneis longns, and its tendon passes beneath the 
retinaenla before dividing into four slender tendons. 
These insert onto the dorsal digital expansions of the 
four lateral toes (ATLAS PLATES 455, 457). The 
extensor digitomm longns extends the toes and dorsi- 
fiexes the foot. 

The fibnlaris tertins is often deseribed as a part of 
the extensor digitomm longns. It arises from the 
medial side of the lower fibnla and aeeompanies the 
extensor digitomm longns beneath the extensor reti- 
naenla. It inserts on the dorsal snrfaee of the base of 
the 5th metatarsal bone (ATLAS PLATES 447 
#447.2, 450, 452). The fibnlaris tertins helps dorsifiex 
and evert the foot. 





240 DISSEGTION 22 


ANTERIOR eOMPARTMENT 


Deep fibular nerve 
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Superficial fibular nerve 
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Posterior tibial artery and vein 
Tibial nerve 


POSTERIOR eOMPARTMENT 


Short saphenous vein 


Sural nerve 


FIGURE 22-5 


Gross seetion of the Leg (from beLow), showing the anterior, LateraL, and posterior eompartments 


B. Nerves and Vessels of the Anterior eompartment. 

The anterior tibial vessels and the deep fìbnlar nerve 

deseend anterior to the interosseons membrane 

(ATLAS PLATE 450, Fignres 22-5 and 22-7). 

The anterior tibial artery arises from the popliteal 
artery and passes fonvard to the anterior eompartment by 
piereing the npper part of the interosseons membrane 
(ATLAS PLATE 467). As the artery deseends, it gradn- 
ally approaehes the tibia so that anterior to the ankle joint 
it enters the dorsnm of the foot as the dorsalis pedis 
artery midway between the two malleoli (ATLAS 
PLATE 459). Snperiorly, the anterior tibial artery gives 
off the anterior tibial reenrrent braneh that aseends to 
anastomose with the inferior genienlar vessels off the 
popliteal artery ( ATLAS PLATE 450) . Inferiorly, medial 
and lateral malleolar branehes arise from the anterior 
tibial abont 5 em above the ankle joint and partieipate in 
the anastomosis aronnd the ankle (ATLAS PLATE 459). 

The deep fibnlar nerve branehes from the eommon 
fibnlar nerve between the fibnlaris longns mnsele 
and the neek of the fibnla (ATLAS PLATE 450). 
Passing into the anterior eompartment in front of the 
interosseons membrane, the nerve deseends adjaeent 
to the anterior tibial artery as far as the ankle joint. 


It snpplies all fonr mnseles of the anterior eompartment, 
and it sends a sensory braneh to the ankle joint. 

Identify the tendon of the tìbìalìs anterior mnsele 
lying immediately lateral to the medial malleolns. 
Lateral to this tendon identify the deep fibnlar nerve 
and disseet the anterior tibial artery by removing 
the aeeompanying veins (ATLAS PLATE 449). 
Lateral to the artery find the tendons of the extensor 
ballneis longns, extensor digitornm longns, and 
fibnlaris tertins in that order (ATLAS PLATE 447 
#447.2). Free the tendons of all these mnseles by 
entting throngh the retinaenla. 

Separate the bellies of the anterior eompartment 
mnseles and expose the proximal half of the anterior 
tibial artery and deep fibnlar nerve. Follow these 
nenrovasenlar strnetnres snperiorly along the in- 
terosseons membrane to their entranee into the 
anterior eompartment, entting mnsele fibers if nee- 
essary (ATLAS PLATE 450). Find the anterior 
tibial reenrrent braneb from the anterior tibial 
artery, which aseends to the knee in front of the 
interosseons membrane. 


► 

Grant’s 426, 428 
Netter’s 519, 
520, 522 
Rohen 459, 
462, 494 

◄ 

Grant’s 424, 

425,428 
Netter’s 520,522 
Rohen 494 


► 

Grant’s 362, 
424, 425 
Netter’s 512, 520 


◄ 

Grant’s 424, 
425, 442 
Netter’s 520, 
522, 542 
Rohen 494 






























Anteríor and Lateral eompartments of the Leg and Dorsom of the Foot 241 
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FIGURE 22-6 


The muscLes of the anterior and LateraL eompartments. 
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FIGURE 22-7 


The anterior tibiaL artery and the superficiaL and deep fibuLar nerves. 
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Learn the sequence of structure from medial to 
lateral anterior to the ankle joint: tibialis anterior, 
anterior tibial artery and deep fibnlar nerve, extensor 
hallneis longns, extensor digitornm longns, and 
fibnlaris tertins. 


► 

Grant’s 437 
Netter’s 518 
Rohen 490, 491 


Blood reaehes the lateral eompartment by vessels 
that braneh from the fíbular artery in the posterior 
eompartment (ATLAS PLATE 467). These are perfo- 
rating branehes that pieree the posterior intermuscular 
septum to enter the lateral eompartment, sinee there is 
no through-going vessel in the lateral eompartment. 


III. Lateral Compartment of 

the Leg (Figures 22-5-22-7) 


The lateral eompartment of the leg eontains mnseles 
that evert and weakly plantarfiex the foot and the super- 
fìeìal fìbular nerve that snpplies them. The mnseles 
deseend lateral to the fibnla, and the eompartment is 
bonnded by deep faseia, the anterior and posterior inter- 
muscular septa. 

A. Lateral Compartment Muscles. The lateral eom- 
partment eontains the fibnlaris longns and brevis 
mnseles (ATLAS PLATE 452). The fíbularis 
longus muscle is the most snperfieial mnsele in the 
lateral leg. It arises from the lateral snrfaee of the 
upper fibula and the intermuscular septum. Its ten- 
don deseends to the foot, deep to the snperior fibu- 
lar retinaculum and behind the lateral malleolns 
and tendon of the fibnlaris brevis. The tendon 
eonrses to the enboid bone, where it tums medially 
within a sulcus on the plantar snrfaee of that bone 
(ATLAS PLATE 475). The sulcus beeomes eon- 
verted into a eanal by the attaehments of the long 
plantar ligament (ATLAS PLATE 506 #506.1). 
The tendon inserts medially on the plantar snrfaee 
of the medial enneiform bone and on the base of 
the Ist metatarsal bone. The fibnlaris longns is an 
everter of the foot, and, importantly, its tendon 
helps maintain the lateral longitndinal and trans- 
verse arehes of the foot. 

The fìbularis brevis muscle arises from the lateral 
snrfaee of the lower fibnla, anterior to the fibnlaris 
longns. Its tendon deseends deep to the fibnlaris longns, 
behind the lateral malleolns, to insert on the tnberosity 
of the 5th metatarsal bone (ATLAS PLATES 452, 456 
#456.1). The fibnlaris brevis helps evert the foot. 

B. Nerves and Vessels in the Lateral Compartment. 
The superfìcial fìbular nerve snpplies both the fibu- 
laris longus and brevis mnseles. It deseends in the 
lateral eompartment between these mnseles and the 
extensor digitornm longns (ATLAS PLATE 450). 
About two-thirds down the leg, it pierees the deep 
faseia, beeomes snperfieial, and divides into medial 
and intermediate branehes that snpply cutaneous in- 
nervation to most of the dorsal foot (ATLAS 
PL ATE 454). 


► 

Grant’s 428, 
429, 431 
Netter’s 519, 
521,522 
Rohen 459, 
460, 462 

◄ 

Grant’s 424, 425, 
428, 431,442 
Netter’s 519-522, 
542 

Rohen 459, 

462, 494 


► 

Grant’s 356, 359, 

425, 429 
Netter’s 520, 542 
Rohen 492-494 


◄ 

Grant’s 424, 
428, 431 
Netter’s 519, 
521,522 
Rohen 459, 462 


► 

Grant’s 380, 423, 
427, 440, 456 
Netter’s 523-525 
Rohen 440, 443 

◄ 

Grant’s 424, 425, 
428, 431 

Netter’s 519, 522 
Rohen 459, 460 


◄ 

Grant’s 424, 425, 
428, 442 
Netter’s 520, 542 
Rohen 494 

► 

Grant’s 431, 
454, 458 
Netter’s 523-526 
Rohen 449, 
451,495 


Make a longitndinal ineision in the deep faseia 
eovering the lateral eompartment of the leg. Also 
make transverse cuts in the faseia snperiorly and in- 
feriorly and expose the fìbularis longus and brevis 
muscles (ATLAS PLATE 452). Note that the two 

mnseles are only elearly separated inferiorly after 
they have formed tendons. Push a sealpel handle 
upward between the two tendons to separate the 
mnseles as far as their fleshy bellies will allow. Cut 
the superior fibular retinaculum and separate the two 
tendons behind the lateral malleolns (ATLAS 
PLATE 456 #456.1). 

Identify the superfìcial fìbular nerve where it 
leaves the mnseles to beeome cutaneous in the lower 
leg. Follow it snperiorly between the fibnlaris brevis 
and extensor digitornm longns mnseles to the eom- 
mon fibnlar nerve near the neek of the fibnla. 

Taking eare not to cut either the eommon or su- 
perfìeial fìbular nerves, earefnlly sever the bellies of 
the fibnlaris longns and extensor digitornm longns 
mnseles as shown in (ATLAS PLATE 450). Observe 
the branehing of the eommon fibnlar nerve into the 
snperfieial and deep fibnlar nerves. 


IV. Ankle Regìon and Dorsnm 
of the Foot 


A. Bones of the Foot. Study the skeleton of the foot 
(Fignre 22-8) and the artienlations at the ankle 
joint (Fignre 22-1). Note that the lower ends of the 
tibia and fibnla form prominenees at the ankle 
region, ealled the malleoli. The inner snrfaees of 
the two malleoli and the inferior snrfaee of the tibia 
form a elasp, like an inverted U, that fits over the 
troehlea of the talus (Fignre 22-1). These form the 
bony parts of the saddle-shaped ankle joint 

(ATLAS PLATE 498). 

The talus overlies the posterior faeet on the supe- 
rior surface of the calcaneus to form the snbtalar 

joint (ATLAS PLATES 498, 504 #504.1). The plan- 

tar snrfaee of the head of the talus articulates with the 
anterior and middle artienlar faeets on the ealeanens. 
The distal snrfaee of the head of the talus articulates 
with the navicular bone to form the important 
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FIGURE 22-8 


dorsaL view. 


Bones of the foot. 


Tuberosity of 5th metatarsal bone 


Sulcus of cuboid bone 
Cuboid bone 


Sustentaculum tali (of calcaneus) 


talocalcaneonavicular joint (ATLAS PLATE 505, 
Fignre 22-8). 

Anterior to the ealeanens laterally is fonnd the 
enboid bone, while in front of the navienlar are loeated 
the medial, intermediate, and lateral enneiform bones. 
Distal to these bones are the fìve metatarsal bones; 
distal to these are the phalanges (ATLAS PLATES 
500, 501). 


◄ 

Grant’s 458-460 
Rohen 434, 450 

► 

Grant’s 427, 452, 

453, 461 
Netter’s 523, 
524-528 
Rohen 442, 443, 

450, 451 


On an artienlated skeleton: 

1. Observe the troehlea of the talns gripped 
between the tibia and the fibnla of the leg and 
how it is interposed between these bones and 
the ealeanens and navienlar bones (Fignre 22-1). 
Note that the talns earries the body weight 
while standing. 

2. Observe that the foot bones may be divided 
into medial and lateral gronps. Anterior to 
the ealeanens, talns, and navienlar are 
the three enneiform bones and distal to these. 


◄ 

Grant’s 448, 

449, 456 
Netter’s 523, 524 
Rohen 442, 443, 
448, 451 

► 

Grant’s 455, 
459, 461 
Netter’s 523, 524 
Rohen 442, 443 


◄ 

Grant’s 423, 427, 
452, 453 
Netter’s 523, 524 
Rohen 442, 443 


the three medial metatarsals and the pha- 
langes of these toes. Note that these bones 
form the elevated medial longitudinal 
areh of the foot (ATLAS PLATE 509, 
Fignre 22-9 A). 

3. Stndy the sustentaculum tali of the ealea- 
nens. Anterior to the ealeanens laterally iden- 
tify the enboid bone and its snlens, which 
transmits the tendon of the fibnlaris longns. 
Distal to the enboid identify the metatarsals 
and phalanges of the 4th and 5th digits. Note 
that the ealeanens, enboid, and metatarsals 
and phalanges of the lateral two toes form the 
flat lateral longitndinal areh of the foot 
(Fignre 22-9B). 

4. From the dorsnm of the foot, identify the 
troehlea, body and head of the talns, the 
tnberosities of the navienlar, and the 5th 
metatarsal bones (ATLAS PLATES 500, 501). 
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FIGURE 22-9 


Bones of the foot, shovving the 


mediaL areh (A) and the LateraL areh (B). 
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B. Dorsum of the Foot: Nerves, Vessels, Tendons, 
and Mnsele. A regional disseetion of the dorsnm 
of the foot shonld start with identifieation of the 
entaneons branehes of the snperfieial and deep 
fibnlar nerves (ATLAS PLATE 454). Simnltane- 

onsly, the eontinnation of the anterior tibial artery 
is to be disseeted distal to the ankle joint to the toes 
and then along the dorsnm of one or more of the 
toes (ATLAS PLATE 459). The tendons of the six 

mnseles oeenpying the anterior and lateral eom- 
partments of the leg are to be followed to their in- 
sertions. Finally, a single mnsele on the dorsnm of 
the foot, the extensor digitorum brevis, is to be 
eleaned and its tendons disseeted distally (ATLAS 
PLATE 458). 

Remove the skin from the dorsnm of the foot, and 
disseet the snperfieial faseia for the entaneons 
branehes of the snperfieial and deep fibnlar nerves. 

1. Nerves on the dorsnm of the foot. Find 
the main trnnk of the snperfieial fibnlar 
nerve as it emerges from the deep faseia mid- 
way down the leg. Traee its dorsal medial 
braneh, which snpplies the medial side of 
the large toe, and a seeond braneh, which 
snpplies the adjaeent sides of the 2nd and 3rd 
toes. Traee the dorsal intermediate braneh 
as its two digital nerves snpply the skin along 
the adjaeent sides of the 3rd and 4th toes and 


◄ 

Grant’s 359, 362, 
385, 407, 427 
Netter’s 519-521, 
529-531,542 
Rohen 459, 460, 
492, 493, 498 

► 

Grant’s 426-428, 

430, 431 
Netter’s 519, 520, 

530, 531 
Rohen 459, 
462, 494 


► 

Grant’s 356, 
424, 425 
Netter’s 520, 530, 

531,542 
Rohen 495 


◄ 

Grant’s 359 
Netter’s 542, 544 
Rohen 492, 

493, 498 

► 

Grant’s 362, 
425, 427 
Netter’s 520, 
540, 541 
Rohen 494, 495 


the skin along the adjaeent sides of the 4th 
and 5th toes (ATLAS PLATE 454). 

Along the lateral border of the foot find the lateral 
dorsal cutaneous nerve. It is the eontinnation of the 
sural nerve and is the entaneons innervation to the 
lateral snrfaee of the foot and little toe (ATLAS 
PLATE 454). 

Cut the inferior extensor retinaculum and free 
the tendons of the tibialis anterior and the extensors 
digitornm longns and hallneis longns. Find the 
deep fibnlar nerve and anterior tibial artery 

adjaeent to the tendon of the extensor hallucis longus 
anterior to the ankle joint (ATLAS PLATE 459). 

Traee the deep fibnlar nerve to its division into 
lateral and medial terminal branehes. Follow the 
lateral braneh aeross the dorsnm to the extensor 
digitornm brevis mnsele, which it snpplies along 
with branehes to the tarsal and metatarsophalangeal 
joints. Follow the medial braneh distally, adjaeent to 
the dorsalis pedis artery, to its division into dorsal 
digital nerves that snpply the adjaeent snrfaees of the 
large and 2nd toes (ATLAS PLATE 459). 

2. Anterior tibial-dorsalis pedis artery. Traee 
the anterior tibial artery in the anterior 
eompartment, and find the anterior medial 
malleolar braneh about 5 em above the ankle 
joint. Note that it passes medially aronnd the 
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tibia behind the tendons of the extensor hallneis 
and tibialis anterior to snpply the ankle joint. 
Identify the anterior lateral malleolar braneh 
eonrsing aronnd the tibia and fibnla behind the 
extensor digitomm longns to snpply the lateral 
ankle region (ATLAS PLATE 459). 

Follow the dorsalìs pedìs artery into the foot, 
and disseet it to the first intermetatarsal spaee where 
it pierees the Ist dorsal interosseons mnsele to 
aehieve the plantar snrfaee of the foot (ATLAS 
PLATE 459). Abont an ineh below the ankle joint 
(over the navienlar bone) look for lateral and smaller 
medìal tarsal branehes. 


Find the arenate braneh, which arehes laterally 
over the metatarsal bones from the site where the dor- 
salis pedis artery pierees the Ist dorsal interosseons 
mnsele. Disseet the 2nd, 3rd, and 4th dorsal 
metatarsal arteries, which deseend from the areh in 
the intermetatarsal spaees (ATLAS PLATE 459). 
Find the Ist dorsal metatarsal artery arising direetly 
from the dorsalis pedis artery before that vessel 
passes from the dorsnm as the deep plantar artery 
to the sole of the foot. 


◄ 

Grant’s 362, 
425, 426 
Netter’s 520, 
540, 541 
Rohen 456, 
498, 499 


3. Mnseles and tendons. Follow the tendon of 
the tibialis anterior to its insertion on the 
medial enneiform bone and the Ist metatarsal 

bone (ATLAS PLATE 456 #456.2). 

Disseet the tendon of the extensor hallneìs 
longns along the medial side of the foot to its inser- 
tion on the dorsal snrfaee of the distal phalanx of the 
large toe. Disseet the fonr individnal tendons of the 
extensor digitornm longns mnsele to the distal pha- 
langes of the lateral fonr toes (ATLAS PLATE 457). 

Disseet the belly of the extensor digitornm brevis, 
and follow its tendons to the dorsal expansions over 
the phalanges of the 2nd, 3rd, and 4th toes. Another 
tendon, sometimes ealled the extensor hallneis bre- 
vis, inserts onto the large toe (ATLAS PLATE 458). 

Sever the peroneal retinaenla, and disseet the ten- 
don of the fibnlaris brevis to the tnberosity of the 
5th metatarsal bone and the tendon of the fibnlaris 
longns to the snlens on the plantar snrfaee of the 

enboid bone (ATLAS PLATES 452,456 #456.1). 


◄ 

Grant’s 426, 428, 
431,530 
Netter’s 519, 521, 
529-531,542 
Rohen 459, 462, 
494, 495 


eiinieal Relevanee 


Fibnlar fraetnres. These fractures most often occur 
in the inferior part of the bone and at times involve 
ankle bone disloeation or tibial fractures. Fractures 
happen when there is a strong inversion turning of the 


foot, breaking the lateral malleolus away from the 
lower part of the fibular shaft. Basketball, football, and 
soeeer players are often subject to these painful fibu- 
lar fractures. If the neek of the fibula is fractured ]ust 
below the knee joint, the eommon fibular nerve is en- 
dangered. 

Tibial fractures. These fractures are frequently 
compound fractures and often result from direet eom- 
pression in]ury of the tibia, such as being hit by a blunt 
objeet in the shin bone or from falls from a eonsider- 
able height. The inferior half of the bone is most 
vulnerable, and in]ury to its blood supply may delay 
healing of a tibial fracture. Fractures of the tibial 
plateau, on which rests the femur, are also eommon 
after foreed flexion, hyperextension, or rotational 
in]uries, and they are usually eombined with damage 
to the eollateral ligaments. Tibial fractures often occur 
in persons engaged in sports aetivities (e.g., skiing, 
football, and roek elimbing) or in long foreed marehes 
in the military before the person is well eonditioned 
and not “in shape.” 

Fracture of the patella. Fractures of the patella usu- 
ally result from direet anterior trauma to the knee. A 
transverse fracture of the patella, however, ean occur 
because of a quick and powerful contracture of the 
quadriceps muscle, which ereates an excessive strain 
on the quadriceps tendon and patellar ligament that 
enease the bone. 

Deep flbular nerve entrapment. When the anterior 
muscles of the leg are excessively used in sports 
aetivities, muscle in]uries and extravasation of blood 
ean cause edema in the anterior eompartment of the 
leg, resulting in eompression of the deep fibular 
nerve. Not infrequently eompression of this nerve ean 
occur when a skier wears tight-fitting ski boots—at 
times the eondition is referred to as the “ski boot 
entrapment syndrome.” 

Fracture of the 5th metatarsal. This eommon frae- 
ture of the lateral tuberosity on the 5th metatarsal is 
usually caused by the pull of the fibularis brevis 
muscle that inserts on it. Usually the tuberosity is 
avulsed by an intense inversion of the foot. 
eommon flbular nerve lnjury. This in]ury results in 
the eondition ealled “foot drop.” The eommon fibular 
nerve is the most frequently in]ured nerve in the body 
because the nerve courses around the neek of the 
fibula where it is ]ust deep to the skin and hard pressed 
against bone. At this site it is sub]ect to direet trauma or 
is in]ured when the fibula is fractured. In]uries to the 
nerve or its severanee result in paralysis of the anterior 
and lateral eompartment muscles that dorsiflex and 
evert the foot. Foot drop occurs during the swing phase 
of walking when the toes drop to the ground in an 
uncontrolled manner before the heel strikes. Afflieted 
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persons often lift the advaneing knee and foot high in a 
steppage gait so that the toes elear the ground. 
Anterior eompartment syndrome. Anterior eom- 
partment muscles of the leg are tightly bound by 
fibrous eonneetive tissue. inerease in intraeompart- 
mental pressure ean occur because of edema caused 
by the extravasation of tissue fluids into the eompart- 
ment. This often happens when the muscles are 
injured aeeompanying a fracture of the bone or 
bones. Dorsiflexion of the foot at the ankle joint results 
in severe pain.The return of venous blood ean also be 
impeded, adding to the inereased pressure in the 
eompartment. Surgeons ean make longitudinal inei- 
sions through the deep faseia, thereby relieving the 
pressure in the eompartment. 

The value of the great saphenous vein. Segments 
of the great saphenous vein that aseends in the leg 


are frequently used as grafts to bypass occluded 
eoronary arteries in patients who have eoronary 
artery disease.The venous segments, however, must 
be plaeed so that the intravenous valves do not 
impede the flow of arterial blood flow. Segments of 
this vein ean also be used to bypass problems in other 
large arteries when neeessary. 

Hammer toe. This deformity is eharaeterized by the 
permanent dorsiflexion of a toe at the metatarsopha- 
langeal joint. The distal phalanx might also be hyper- 
extended, where the middle phalanx is plantarflexed 
at the proximal interphalangeal joint. 

Fracture of the neek of the talus. This fracture ean 
occur when a strong dorsiflexion at the ankle joint 
occurs. The usual example of this type of trauma is 
pushing on a pedal with the ball of the foot in an 
automobile at the time of a head-on eollision. 




DISSEGTION 



The Posterior Leg and Sole 
of the Foot 


Objeetives 


1 Learn the mnseles (and their aetions), vesseLs, and 3 Visnalize the muscle layers on the pLantar foot and 

nerves in the posterior eompartment of the Leg. disseet the nerves and vesseLs that suppLy them. 

2 See the structures that course behind the mediaL 
maLLeoLus as they enter the soLe of the foot. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


The posterior leg region eontains mnseles that 
plantarflex the foot at the ankle joint and flex the 
toes at the metaearpophalangeal and interphalangeal 
joints. Two mnseles, the gastroenemins and poplitens, 
ean also aet at the knee joint. The posterior leg mus- 
eles are arranged into superficial and deep gronps. 
Throngh this region eonrse the nerves and vessels that 
snpply these mnseles and the mnseles in the sole of 
the foot. 


I. Surface Anatomy 


Before disseeting the ealf and sole of the foot, observe 
several snrfaee anatomie featnres. 


► 

Grant’s 422-425, 

434 

Netter’s 513-518 
Rohen 440,457,458 

► 

Grant’s 434, 
435, 439 
Netter’s 516, 
517, 521 
Rohen 457, 458 

◄ 

Grant’s 432, 
434-437 
Netter’s 516-518 
Rohen 461,467, 
490, 491 

► 

Grant’s 428, 431 
Netter’s 516 
Rohen 457 


While sitting, flex your right leg and rest your 
right foot and its lateral malleolns on your left 
knee. 

1. Palpate the right tibial shaft down to the 
medial malleolns and manipnlate the fleshy 
mass of the ealf. This mass eontains the mus- 
eles and neurovascular structures of the poste- 
rior eompartment of the leg (ATLAS 
PLATES 409 #409.2, 411.2). 

2. Grasp the calcaneus tendon (or Aehilles ten- 
don) loeated in the fossa behind the two 
malleoli. Traee this tendon of the gastroene- 
mius and solens mnseles to its attaehment on 
the posterior snrfaee of the ealeanens, the bone 

of the heel (ATLAS PLATE 461). 

3. Ask your laboratory partner to stand on his or her 
toes. Note the two heads of the gastroenemins 
mnsele that aeeentnate the upper ealf, and the 
ealeaneons tendon that is prominently exposed. 

4. Sit again with your right foot resting on your 
left knee. Palpate the sole of the foot and note 
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its flat lateral border and its arehed medial 
border. 


5. Tense the plantar snrfaee of the foot by dorsi- 
flexing the toes. Feel the tongh plantar 
aponenrosis palpable in the eentral part of the 

sole (ATLAS PLATE 470). 

6. Palpate the tnberosity of the navienlar bone 

by passing a finger along the npper medial 
border of the foot, 4 em distal to the medial 
malleolns. Continuing forward another 10 em, 
feel the prominent head of the Ist metatarsal 
bone behind the metatarsophalangeal joint of 
the large toe (ATLAS PLATE 500 #500.2). 

7. Examine the sole of the foot and feel the 
tnbereles of the ealeanens proximally and 
the heads of the metatarsal bones distally 
(ATLAS PLATES 507-509). Often ealled 
the ball of the heel and the ball of the toes, 
these structures and the lateral border of the 
sole are in eontaet with the gronnd when we 
stand. At a eonvenient time when the plantar 
snrfaee of the foot is wet, observe the imprint 
made on the floor by the sole of the foot. 
Note the areh (or degree of flatness) formed 
by the medial border of the foot dnring nor- 
mal standing. 


◄ 

Grant’s 443 
Netter’s 532 
Rohen 463, 500 


◄ 

Grant’s 442, 445, 
452, 453 
Netter’s 523, 524 
Rohen 442, 443 


◄ 

Grant’s 443, 
445, 447 
Netter’s 523 
Rohen 442, 443 


II. Indsìons and Snperfìdal 

Dìsseetìon of the Posterìor Leg 



Posterior femoral 
cutaneous nerve 

Saphenous nerve 
(from femoral nerve) 


Lateral sural cutaneous 
nerve (from eommon 
fibular nerve) 


Communicating braneh 
(from eommon fibular nerve) 


Sural nerve 


Braneh of saphenous nerve 


Lateral plantar nerve 
Medial plantar nerve 


FIGURE 23-1 


SuperfíciaL nerves of the right posterior Leg. 


The superficial structures of the posterior leg that are to 
be disseeted during the removal of the skin and snperfi- 
eial faseia are the small saphenous vein and the sural 
nerve (ATLAS PLATE 460). 

The small saphenons vein eommenees on the lat- 
eral side of the dorsnm of the foot, behind the lateral 
malleolns and lateral to the ealeaneal tendon. It 
aseends in the faseia near the midline on the baek of 
the leg. Behind the knee the small saphenons vein 
passes between the two heads of the gastroenemins 
and opens into the popliteal vein (ATLAS PLATES 
460, 461 #461.1). 

Along the lower half of the posterior leg, the small 
saphenons vein is aeeompanied by the sural nerve. It is 
the main sensory nerve of the ealf and lateral border of 
the foot (ATLAS PLATE 460). It is most often formed 
by branehes eoming from both the tibial and eommon 
fibnlar nerves, but at times the braneh from the eommon 
fibnlar deseends as a separate braneh as far as the heel 
(Fignre 23-1). The eontinnation of the sural nerve in 
the foot is the lateral dorsal cutaneous braneh to the 
lateral foot and little toe. 


◄ 

Grant’s 359, 364 
Netter’s 545 
Rohen 468, 

469, 484 


► 

Grant’s 359, 
364, 403 
Netter’s 545 
Rohen 468, 469, 

489, 493 


◄ 

Grant’s 359, 
402, 403 
Netter’s 545 
Rohen 489, 493 


Make a vertieal ineision down the middle of the 
posterior leg, being earefnl not to cut the small 
saphenons vein and sural nerve (ATLAS PLATE 
460). Make lateral and medial ineisions at the ankle 
and remove the skin entirely. Disseet the small saphe- 
nous vein to its jnnetion with the popliteal vein and 
follow the sural nerve snperiorly to its eomponent 
branehes from the tibial and eommon fibnlar nerves. 
Traee the sural nerve inferiorly behind the lateral 
malleolns to its entranee into the foot. 

Remove the snperfieial faseia and sever the 
deep faseia overlying the bellies of the gastroe- 
nemins mnsele. Expose this mnsele and its tendon 
eompletely by removing the deep faseia (ATLAS 
PLATE 461). 

III. Posteríor Compartment: 

Mnseles, Vessels, and Nerves 


The posterior eompartment eonsists of snperfieial and 
deep mnseles that are separated by a deep transverse 
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Popliteal artery 

and vein 


Posterior tibial 

artery 

Posterior tibial 

vein 

Medial head of 
gastroenemiys 

muscle 


Medial inferior 
genicular artery 


Tendon of 
plantaris 
muscle 


Tibial nerve 

Posterior tibial 
artery and vein 



Gommon fibular 
(peroneal) nerve 


Tibial nerve 

Lateral head of 
gastrocnemius muscle 


Plantaris muscle 


Soleus muscle 


Gastrocnemius muscle 


Fibularis (peroneus) 
longus muscle 


Galeaneal tendon 


FIGURE 23-2 


posterior Leg. 


The superfidaL eompartment of the 


faseial plane. The posterior tìbìal vessels snpply the 
region, and the mnseles are innervated by the tìbìal nerve. 

A. Snperfieial Compartment Mnseles. There are 
three mnseles in the snperfìeial eompartment. Two 
are large, the gastroenemins and the solens, 
whereas the third is the small plantaris mnsele that 
lies between the other two (Fignre 23-2). 

1. The gastroenemins mnsele is the most snperfìeial 
of the posterior leg mnseles, and it forms the prinei- 
pal mass of the ealf (ATLAS PLATE 461). It arises 


► 

Grant’s 434 
Netter’s 516 
Rohen 457 


◄ 

Grant’s 434, 435, 
472, 473 
Netter’s 516, 

517, 522 
Rohen 457, 458 


by two heads from the posterior snrfaee of the 
femoral eondyles. Its tendon of insertion begins 
midway down the leg as a wide aponenrosis that be- 
eomes a thiek, ronnded tendon that joins the tendon 
of the nnderlying solens mnsele to form the tendo 
ealeanens (or Aehilles tendon). It is the strongest 
and thiekest tendon in the body, and it attaehes onto 
the posterior snrfaee of the ealeanens (Fignre 23-2). 

2. The solens mnsele, deep to the gastroenemins, is 
a broad, flat mnsele that arises from the posterior 
snrfaee of the npper fìbnla and the soleal line of 
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the tibia (ATLAS PLATES 463, 464). Its fibers 

deseend, beeome tendinons, and merge with the 
gastroenemins to form the tendo ealeanens. 


◄ 

Grant’s 435, 436 
Netter’s 517 
Rohen 457, 490 


3. The plantarìs mnsele is a small mnsele with an 
elongated, thin tendon. From its fieshy belly (7-9 em 
long) deseends a long, slender tendon (20-25 em 
long) between the solens and gastroenemins mus- 
eles (ATLASPLATE463). The tendon is inserted 
into the calcaneus with the tendo ealeanens. 


eiean the snrfaee of the gastroenemins, gently pull 
apart its two heads, and find their motor nerves, which 
enter at their deep (anterior) snrfaee (ATLAS PLATE 
464). Note that these nerves are branehes from the tib- 
ial nerve. Cut aeross the bellies of the gastrocnemius 5 
to 7 em below their origin (or below the entranee of 
their nerves) and refleet the upper parts proximally 
(ATLAS PLATE 464). Tum the lower end of the mus- 
ele distally to its junction with the tendon of the under- 
lying solens mnsele. Loeate the slender tendon of the 
plantaris along the medìal border of the tendo ealea- 
neus. Follow the plantaris tendon proximally, and note 
that its mnsele belly lies deep to the lateral head of the 
gastroenemins mnsele ( ATLAS PLATE 463). 

Cut the tendon of the plantaris and the tendo 
ealeanens about 2 em below the level where the ten- 
dons of the gastroenemins and solens meet. Disseet 
the tendo ealeanens distally to the ealeanens, and 
identify the bursa between the tendon and the bone. 

Lift the proximal end of the tendo ealeanens, and 
with your hand behind the solens, separate it from the 
nnderlying deep posterior leg mnseles. Sever the ori- 
gin of the solens mnsele along its tibial attaehment, 
leaving the fibnlar origin of the solens intaet. Turn the 
gastroenemins and solens mnsele mass laterally 

(ATLAS PLATE 465). 

With the snperfieial mnseles refieeted laterally, 
identify the popliteus muscle eovered with faseia 
(ATLAS PLATE 466) and the posterior tibial ves- 
sels and tibial nerve (ATLAS PLATES 466, 467). 


B. Popliteus Muscle, Posterior Tibial Vessels, and 
Tibial Nerve. The floor of the lower one-third of the 
popliteal fossa is formed by the poplitens mnsele. 
Along its posterior snrfaee deseend the posterior 
tibial vessels and the tibial nerve. 

1. The popliteus is an important mnsele. It must “un- 
loek” the fully extended knee joint when a person 
is standing ereet before any fiexion of the leg ean be 
initiated, as in taking a step forward. It is a triangn- 
lar, flat mnsele attaehed inferiorly along the soleal 
line of the tibia. Its fibers eonrse snperiorly and 


◄ 

Grant’s 432, 

433, 437 
Netter’s 517, 

540, 541 
Rohen 457, 458 

► 

Grant’s 436-438, 

440 

Netter’s 518, 
522, 529 
Rohen 460, 461, 

490, 491 


► 

Grant’s 362,437 
Netter’s 512, 518 
Rohen 488, 491 

◄ 

Grant’s 454 
Netter’s 521,529 


► 

Grant’s 362 
Netter’s 518 
Rohen 467, 491 


◄ 

Grant’s415,432 
Netter’s517, 518 
Rohen 457, 460 


► 

Grant’s 433, 434 
Netter’s 518, 541 
Rohen 460, 461, 

490, 491 


◄ 

Grant’s 432, 433, 
434, 440 
Netter’s517, 518 
Rohen 457, 460 


laterally and end in a ronnded tendon that splits. 
Half of the tendon attaehes to the lateral eondyle of 
the femur, while the other half attaehes to the lateral 
meniscus of the knee joint (ATLAS PLATE 494). 
The popliteus rotates the femur laterally to un- 
loek the knee joint and, simultaneously, retraets 
the lateral meniscus posteriorly so that it does 
not beeome ernshed between the lateral eondyles 
of the femur and tihia. 

2. Posterior Tibial Vessels and Tibial Nerve. The 
posterior tihial artery is one of the two terminal 
branehes of the popliteal artery, and it eommenees 
at the lower border of the poplitens mnsele ( ATL AS 
PLATE 467). The anterior tibial artery also arises 
from the popliteal at this site and eonrses throngh 
the interosseons membrane to get to the anterior leg. 
Deseending to the medial ankle region, the posterior 
tibial vessels and nerve eonrse behind the medial 
malleolns to enter the plantar aspeet of the foot 
(ATLAS PLATE 467). The posterior tihial veins 
reeeive the medial and lateral plantar veins from 
the foot and the deep plantar venons areh. 


Disseet the popliteal artery to the lower border 
of the poplitens mnsele and identify its terminal 
branehes, the anterior and posterior tihial arteries. 
Confirm that the anterior tibial braneh is the vessel 
you disseeted in the anterior eompartment. Follow 
the posterior tibial artery and its veins and the tibial 
nerve to the medial ankle region (Fignre 23-3). 

About 2.5 em inferior to the poplitens mnsele, 
find the fibnlar artery branehing from the posterior 
tibial. Its origin may be as high as the popliteal 
fossa or as low as midealf. Follow it toward the 
fibnla and then deep (anterior) to the flexor hallneis 

longns mnsele (ATLAS PLATE 467). Note that 
along its eonrse the fibnlar artery gives off one or 
more perforating branehes to snpply the lateral 
eompartment. 


e. Deep Posterior Gompartment of the Leg (Fignre 
23-3). In addition to the poplitens mnsele, there are 
three other posterior eompartment mnseles in the 
leg: the fiexor digitornm longns, the fiexor hallu- 
eis longus, and the tihialis posterior (ATLAS 
PLATE 466) . These latter three mnseles aet aeross 
the ankle joint and aeross other joints in the foot. 
Their tendons along with the posterior tibial vessels 
and the tibial nerve enter the foot by eonrsing behind 
the medial malleolns. 

1. The flexor digitorum longus arises medially 
from the posterior snrfaee of the tibia and the faseia 
eovering the tibialis posterior mnsele. Its fibers 
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Popliteus mysele 


Tibialis posterior 

muscle 
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FIGURE 23-3 


The posterior tibiat artery and tibiat nerve 
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end in a tendon that erosses to the lateral side of 
the tibialis posterior and passes into the plantar 
snrfaee of the foot behind the medial malleolns. 
In the foot the tendon divides into fonr smaller 
tendons that insert onto the distal phalanges of 
the fonr lateral toes (ATLAS PLATE 472). It 
flexes these toes and helps plantarflex the foot at 
the ankle joint when the foot is firmly on the 
gronnd (e.g., dnring the takeoff phase of walk- 

ing). 

2. The flexor hallods longus arises from the poste- 
rior snrfaee of the lower fibnla and the interosseons 
membrane (ATLAS PLATE 469). Its fibers form 
a tendon that grooves the posterior snrfaee of the 


◄ 

Grant’s 436-439 
Netter’s 518, 

522, 529 
Rohen 460, 461, 
490, 491 

► 

Grant’s 432, 
436-438, 451 
Netter’s 518, 522, 

529, 541 
Rohen 460, 461, 

490, 491 


tibia, the talns, and the lower snrfaee of the sus- 
tentaculum tali of the ealeanens. Behind the 
medial malleolns the tendon lies lateral to the 
posterior tibial vessels and nerve (ATLAS PLATE 
467). It eonrses along the medial border of the 
plantar foot and inserts onto the distal phalanx of 
the large toe, which it strongly flexes (ATLAS 
PLATE 472). 

3. The tìbìalìs posterior lies between the previons 
two mnseles and is more deeply plaeed in the 
posterior eompartment. It arises from the in- 
terosseons membrane and from the snrfaees of the 
fibnla and tibia adjaeent to that membrane. Its 
tendon enters the foot by passing immediately 





























The Posteríor Leg and Sole of the Foot 253 


behind the medial malleolns (ATLAS PLATE 
469). Gonrsing forward in the foot, the tendon in- 
serts onto the tnberosity of the navienlar and sev- 
eral snrronnding bones (ATLAS PLATE 506 
#506.2). The tibialis posterior inverts the foot at 
the intertarsal joints and helps plantarflex the foot 
at the ankle joint. 


◄ 

Grant’s 432, 
436-439, 451 
Netter’s 518, 522, 
529, 541 
Rohen 410, 
461,491 


Make a longitndinal ineision in the midline of the 
plantar foot from the ealeanens to the base of the 2nd 
toe (Figure 23-4, A-B). Make transverse ineisions to 
the lateral and medial borders of the foot at the base 
of the toes (Figure 23-4, B-C and B-D). Cut the 
skin in the midline along the plantar surface of the 
digits to the tip of eaeh toe. 


Expose and separate the deep eompartment mus- 
eles by disseeting the faseial layer deep to the solens 
(ATLAS PLATE 466). Identify the flexor hallneis 
longns found on the fibnlar side of the deep eom- 
partment and then the flexor digitornm longns on 
the tibial side of the leg. Disseet the tibialis poste- 
rior that lies between these two mnseles. 

Follow the tendons and the posterior tibial vessels 
and nerve deep to the flexor retinaculum behind the 
medial malleolns (ATLAS PLATE 462). Expose the 
flexor retinaculum, and observe that it extends from 
the medial malleolns posteriorly and inferiorly to the 
medial snrfaee of the ealeanens (ATLAS PLATES 
456 #456.2,462). 

Cut through the flexor retinaculum and identify 
the order of structures behind the medial malleolns. 
Confirm the following: 

1. Tendon of tibialis posterior 

2. Tendon of flexor digitornm longns 


◄ 

Grant’s 432, 

436, 437 
Netter’s 518, 529 
Rohen 460, 461, 
490, 491 


► 

Grant’s 443,444B 
Netter’s 423, 433 
Rohen 463, 500 


Refieet the skin and snperfieial faseia together, be- 
ginning at the heel. The depth of disseetion shonld be 
along the plane just superficial to the glistening layer 
of the plantar aponenrosìs (Figure 23-5). Also re- 
move the skin from the toes. Using a sealpel, serape 
along the snrfaee of the plantar aponenrosis to expose 
its faseieles to the base of the toes. Find the plantar 
metatarsal vessels and the eommon plantar dìgìtal 
nerves that extend distally between the faseieles 
(ATLAS PLATE 470 #470.2). These are branehes of 
the medial and lateral plantar vessels and nerves. 


◄ 

Grant’s 438, 439 
Netter’s 518, 529 
Rohen 460, 461, 
490, 491 


Separate the eentral part of the plantar aponenro- 
sis from the nnderlying mnseles with a probe to de- 
termine its depth. Cut aeross the aponeurosis in the 
heel region and refieet it forward to the base of the 
toes as a sheet. 


B. First Layer of Plantar Mnseles. The first layer 
of mnseles in the foot inelndes two abdnetors 
and a flexor: the abdnetor ballneis, the abdnetor 


3. Posterior tibial artery and veins 

4. Tibial nerve 

5. Tendon of flexor hallneis longns 


IV. Plantar Aspeet of the Foot 


A. Snperfleial Strnetnres. The skin on the sole of the 
foot is thiek and eornified and adheres elosely to a 
dense layer of snperfieial faseia. Deep to the snperfi- 
eial faseia is the exceedingly strong plantar 

aponenrosis (ATLAS PLATE 470). Its longitndi- 
nally oriented, glistening aponenrotie fibers spread 
forward from the ealeanens to the plantar snrfaee of 
eaeh digit and the borders of the plantar snrfaee. The 
sole is innervated by the medial and lateral plantar 
branebes of tbe tibial nerve, which perforate the 
plantar aponenrosis to reaeh the skin. The nerves are 
aeeompanied by branehes of the medial and lateral 
plantar vessels (ATLAS PLATE 470). 


◄ 

Grant’s 443, 

444, 446B 
Netter’s 532-535, 
541 

Rohen 463, 
500-502 


With the eadaver lying faee downward, plaee a 
wooden bloek under the ankle region so that the plan- 
tar snrfaee is elevated. 



FIGURE 23-4 


foot. 


ineision Lines on the pLantar sarfaee of the 
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FIGURE 23-5 


The pLantar aponeurosis and super- 


fieiaL pLantar vesseLs and nerves to the toes. 


dìgìtì mìnìmì, and the flexor digitornm brevis 

(Fignre 23-6). 

1. The abdnetor hallneis forms the medial eontonr 
of the foot, and it overlies the plantar vessels and 
nerves as they enter the foot (ATLAS PLATES 
471-473). It arises from the flexor retinaenlnm 
and the medial aspeet of the ealeanens and inserts 
on the proximal phalanx of the large toe (ATLAS 
PLATE 472). It abdnets and flexes the large toe at 
the metatarsophalangeal joint and is snpplied by 
the medial plantar nerve. 


► 

Grant’s 444 
Netter’s 533 
Rohen 463, 500 


◄ 

Grant’s 431E, 
445-447, 466A 
Netter’s 535-537 
Rohen 463, 464 


2. The abdnetor digiti minimi is loeated along the lat- 
eral border of the foot. It also arises from the ealea- 
nens and plantar aponenrosis, and its tendon inserts 
on the proximal phalanx of the 5th digit. It abdnets 
and flexes the little toe and is snpphed by the lateral 
plantar nerve (ATLAS PLATES 471,472). 

3. The flexor digitomm brevis is loeated in the mid- 
dle of the plantar snrfaee between the two abdnetors 


◄ 

Grant’s 444, 446B, 
447B 

Netter’s 533, 

534, 541 
Rohen 463, 464, 
500, 501 

► 

Grant’s 444, 446B 
Netter’s 533, 534 
Rohen 500, 501 


and is exposed as the plantar aponenrosis is re- 
moved (ATLAS PLATE 471). It arises from the 
ealeanens and the plantar aponenrosis and divides 
into tendons that insert onto the middle phalanx of 
the lateral fonr toes. At the level of the proximal 
phalanges, eaeh tendon splits at the base of the toe 
to allow the respeetive tendon of the flexor digito- 
rum longns to pass throngh on its way to the distal 
phalanx. The flexor digitomm brevis flexes the mid- 
dle and proximal phalanges of the lateral fonr toes 
and is innervated by the medial plantar nerve. 


Separate the abductor hallucìs from deeper 
strnetnres along the medial border of the foot. Fol- 
low its tendon to the base of the proximal phalanx 
of the large toe. At its insertion do not be eonfnsed 
by the tendon of the medial head of the flexor hal- 
lucis brevis, which inserts jnst deep to the abdnetor 
(ATLAS PLATE 475). Disseet the abductor digiti 
minimi along the lateral border of the foot. Traee its 
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FIGURE 23-6 


The first Layer of pLantar muscLes. 
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tendon distally to the proximal phalanx of the little 
toe, where it inserts near the tendon of the 
nnderlying flexor dìgìtì mìnìmì brevis (ATLAS 
PLATE 471). 


its origin and tnrn the mnsele forward to the bases of 
the toes. This requires severing the nerve that supplies 
it. Transeet the abdnetor digiti minimi near its middle 
and refleet both ends. 


Disseet the flexor digitornm brevis along the 
middle of the plantar snrfaee and traee its four ten- 
dons to the lateral four toes. Disseet the tendon to the 
2nd toe by severing longitndinally the digital fibrons 
sheath (ATLAS PLATE 471). Observe how the ten- 
don of the flexor brevis splits, inserts on the middle 
phalanx, and allows the tendon of the flexor longns to 
pass to the distal phalanx. 

Identify the medial plantar nerve and vessels be- 
tween the abdnetor hallneis and the flexor digitornm 

brevis (ATLAS PLATE 473). Find the lateral plan- 
tar nerve and vessels between the flexor digitornm 
brevis and the abdnetor digiti minimi. Being earefnl 
not to sever the nenrovasenlar strnetnres, cut 
aeross the abductor hallucis near its middle and refleet 
the two ends. Sever the flexor digitornm brevis near 


◄ 

Grant’s 446 
Netter’s 515 
Rohen 463, 500 


► 

Grant’s 439 
Netter’s 534 
Rohen 464, 501 


◄ 

Grant’s 446 
Netter’s 533, 534 
Rohen 500, 501 


e. Seeond Layer of Plantar Mnseles, Medial and 
Lateral Plantar Nerves, and Vessels. Deep to the 
fìrst layer of mnseles are found the medial and lateral 
plantar nerves and vessels and the tendons of the 
flexor digitornm longns and flexor hallneis longns. 
Attaehed to the tendon of the flexor digitornm 
longns are the mnseles of the seeond layer, namely, 
the quadratus plantae and the inmbrieal mnseles 
(ATLAS PLATE 472). 

1. The medial and lateral plantar nerves eonrse 
into the foot deep to the abdnetor hallneis. 


The medial plantar nerve snpplies sensory inner- 
vation to the medial three and one-half toes. It also in- 
nervates the abdnetor hallneis, flexor digitornm brevis, 
flexor hallneis brevis, and the Ist inmbrieal mnsele. It 
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divides into a proper dìgìtal braneh to the great toe 
and three eommon plantar dìgìtal nerves (ATLAS 
PLATE 473). The latter split into proper digital nerves 
that snpply the adjaeent snrfaees of: (a) the great and 
2nd toes; (b) the 2nd and 3rd toes, and (e) the 3rd and 
4th toes. 

The lateral plantar nerve erosses the foot to snpply 
the skin of the little toe and the lateral half of the 4th toe 
throngh its snperfieial braneh. After snpplying the 
mnseles of the little toe, the lateral plantar nerve sends 
its deep braneh medially and deep with the lateral 
plantar artery to innervate all of the intrinsie mnseles of 
the foot not snpplied by the medial plantar nerve 

(ATLAS PLATES 473, 474). 

2. The medial and lateral plantar arteries are the 

terminal branehes of the posterior tibial artery 

(ATLAS PLATES 473,474,476 #476.1). 

The medial plantar artery is smaller than the lat- 
eral, and it eonrses along the medial side of the foot ae- 
eompanying the medial plantar nerve. It divides into a 
digital braneh that snpplies the large toe and an anasto- 
mosing braneh that joins a braneh from the lateral 
plantar artery. 

The lateral plantar artery erosses the foot to the 
base of the 5th metatarsal bone, sending a braneh to 
the little toe. It then tnms medially and, aeeompanied 
by the deep braneh of the lateral plantar nerve, 
forms the plantar areh. From this areh stem fonr 
plantar metatarsal arteries. These eonrse between the 
metatarsal bones to the toes. Eaeh divides into two dig- 
ital vessels that snpply the adjaeent snrfaees of two toes 

(ATLAS PLATES 474, 476 #476.1). 

3. Seeond layer: tendons and mnseles (ATLAS 
PLATE 472). The tendons of the flexor hallneis 
longns and flexor digitomm longns eonrse to the 
distal phalanges of the toes within the seeond layer 
of plantar foot mnseles. The tendon of the flexor 
digitomm longns has attaehed to it the quadratus 
plantae and the inmbrieal mnseles. These assist the 
long flexor in its aetion on the lateral four toes. 

The quadratus plantae arises by two heads from 
the calcaneus (ATLAS PLATES 472, 473). These fuse 
and insert onto the lateral border of the tendon of the 
flexor digitomm longns where the main tendon splits 
into its four digital tendons. The quadratus plantae 
straightens the traetion of the flexor digitomm longns 
tendon, making it parallel with the long axis of the foot. 
It is snpplied by the lateral plantar nerve. 

The inmbrieals are four small muscles that arise 
from the digital tendons of the flexor digitomm longns 
at their division from the main tendon (ATLAS 
PLATES 471, 472). The Ist inmbrieal arises from 


◄ 

Grant’s 356, 444 
Netter’s 534, 
535, 542 
Rohen 501,502 


► 

Grant’s 356, 362 
Netter’s 534, 535 
Rohen 501,502 


◄ 

Grant’s 443, 

444, 446 
Netter’s 514, 535 
Rohen 501,502 


► 

Grant’s 443,444 
Rohen 500, 501 


◄ 

Grant’s 439 
Netter’s 534 
Rohen 464, 501 

► 

Grant’s 362, 
443, 446 
Netter’s 534-536 
Rohen 501,502 


► 

Netter’s 534, 535 
Rohen 501,502 


◄ 

Grant’s 439 
Netter’s 534 
Rohen 461, 

464, 501 

► 

Grant’s 439 
Netter’s 534 
Rohen 461,464 


the medial side of the main flexor tendon, but eaeh of 
the other lumbrical muscles arises from two adjoining 
digital tendons. The mnseles insert distally onto the 
medial sides of the dorsal hood of the lateral four toes. 
The most medial (Ist) lumbrical is supplied by the 
medial plantar nerve; the other three are snpplied by the 
deep braneh of the lateral plantar nerve. The inmbrieals 
flex the metatarsophalangeal joints and extend the inter- 
phalangeal joints. 


Traee the medial and lateral plantar nerves and 
arteries distally. Find small branehes of the medìal 
plantar nerve entering the deep snrfaee of the abduc- 
tor hallucis and flexor digitomm brevis mnseles 
(ATLAS PLATE 473). Also follow branehes of the 
medìal plantar artery, which eonrse to the large and 
2nd toes. Follow the medial plantar nerve distally and 
find: 

a. its braneh to the flexor digitorum brevis 

(a mnsele in the 3rd layer), 

b. the proper digital braneh along the medial 
side of the large toe, and 

e. three eommon digital branehes near the 
bases of the metatarsal bones. 

Note that eaeh eommon digital nerve splits into 
two proper digital branehes that snpply the adjaeent 
snrfaees of two toes: the fìrst between the great toe 
and the 2nd toe, the seeond between the 2nd and 3rd 
toes, and the third between the 3rd and 4th toes 

(ATLAS PLATE 473). 

Traee the lateral plantar nerve distally as 
it erosses the foot from medial to lateral with the 
lateral plantar artery. Over the 5th metatarsal 
bone note that the lateral plantar nerve divides into 
snperfieial and deep branehes. Also at this site the 
lateral plantar artery turns medially and, aeeompa- 
nied by the deep braneh of the lateral plantar nerve, 
eonrses deep to the flexor tendons to form the 
plantar arterial areh (ATLAS PLATE 474). 

Disseet the snperfíeial braneh of the lateral 
plantar nerve and follow it to its division into one 
braneh that snpplies the lateral snrfaee of the little toe 
and a eommon digital braneh that divides to snpply 
the adjaeent snrfaees of the 4th and 5th toes (ATLAS 
PLATE 473). 

Identify the heads of the quadratus plantae, the 
four lumhrical muscles, and the tendons of the 
fiexor hallneis longns and fiexor digitornm longns. 

Cut the heads of the quadratus plantae from the eal- 
eanens. Cut the eommon tendon of the fiexor digito- 
rum longus and the tendon of the flexor hallneis 
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longus at its entranee point into the plantar foot. Re- 
fleet the cut structures and follow the inmbrieal mus- 
eles to their insertions on the medial side of the four 
lateral toes. 

D. Third Layer of Plantar Mnseles (Fignre 23-7). 

Reeall that in the first layer of plantar mnseles there 
were two abdnetors and one flexor. In the third layer 
there are two flexors and an addnetor (with two 
heads). These are the flexor hallneis brevis medi- 
ally, the flexor digiti minimi brevis laterally, and 
the addnetor hallneis, which eonsists of oblique 
and transverse heads. Deep to the oblique head of 
the adductor hallucis course the plantar arterial 
areh and the deep braneh of the lateral plantar 

nerve (ATLAS PLATES 474, 475). 

1. The flexor hallucis brevis arises from the enboid 
and lateral enneiform bones and from the tendon 
of the tibialis posterior near its insertion. The 
belly of the mnsele divides into medial and lateral 
parts that attaeh to the sides of the proximal pha- 
lanx of the large toe (ATLAS PLATE 475). It is a 


► 

Grant’s 446, 447 
Netter’s 534, 535 
Rohen 464, 465 


◄ 

Grant’s 444, 446 
Netter’s 535, 
536, 541 
Rohen 465, 
501,502 


► 

Grant’s 446 
Netter’s 535 
Rohen 465 


flexor of the large toe and is snpplied by the me- 
dial plantar nerve. 

2. The flexor digiti minimi brevis arises from the 
5th metatarsal bone and the sheath eovering the 
fibnlaris longns tendon. It inserts on the lateral 
side of the base of the proximal phalanx of the lit- 
tle toe (Fignre 23-7). It fiexes the little toe and is 
snpplied by the lateral plantar nerve. 

3. The addnetor hallneis eonsists of oblique and 
transverse heads (ATLAS PLATE 475). The 
oblique head arises from the bases of the 2nd, 3rd, 
and 4th metatarsal bones and from the sheath of the 
tendon of the fibnlaris longns mnsele, and it 
eonrses distally and medially toward the large toe. 
The transverse head arises from the joint eap- 
sules of the 3rd, 4th, and 5th metatarsophalangeal 
joints and from the deep transverse metatarsal lig- 
aments. It erosses the foot transversely from lateral 
to medial and joins the fibers of the oblique head 
to form a single tendon that inserts on the lateral 
snrfaee of the proximal phalanx of the large toe 
(Fignre 23-7). It addnets the large toe. 


Deep transverse 
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Disseet the flexor hallucìs brevis and the oblique 
head of the adductor hallucìs. Separate them from 
underlying structures, sever their origins, and tum the 
muscle bellies distally. Traee the plantar arterial 
areh and the deep braneh of the lateral plantar 
nerve erossing the foot deep to the 3rd layer of mus- 

eles (ATLAS PLATE 474). 

Identify one or more plantar metatarsal arter- 
ies, which braneh from the arterial areh and extend 
between the metatarsal bones along the snrfaee of 
the interosseons mnseles. Note that the metatarsal 
arteries beeome eommon digital arteries, and that 
eaeh of these divides into two proper plantar dig- 
ital arteries that snpply the adjaeent snrfaees of two 
toes (ATLAS PLATE 476 #476.1). Traee the plan- 
tar arterial areh to its jnnetion with the dorsalis 
pedis artery, which enters the plantar snrfaee of the 
foot from the dorsal snrfaee between the Ist and 
2nd metatarsal bones (ATLAS PLATES 459, 474, 
476 #476.1). 

Disseet the flexor digiti minimi brevis from its ori- 
gin on the 5th metatarsal bone to its eommon insertion 
with the abdnetor digiti minimi (1 st layer) on the lat- 
eral side of the little toe (Fignre 23-7). Sever the ori- 
gin of the transverse head of the addnetor hallneis and 
refleet it medially to its insertion on the large toe. Now 
the interosseons mnseles shonld be visible. 


► 

Grant’s 356, 
444, 447 
Netter’s 535-537, 

541 

Rohen 465 

◄ 

Grant’s 443, 446 
Netter’s 535, 

536, 541 
Rohen 465, 
501,502 

◄ 

Grant’s 443, 446 
Netter’s 535, 536 
Rohen 501,502 

◄ 

Grant’s 444, 

446, 447 
Netter’s 534, 535 
Rohen 464, 465 

► 

Grant’s 447 
Netter’s 535-537 
Rohen 465 

► 

Grant’s 447 
Netter’s 536, 537 
Rohen 465 


E. Fourth Layer of Plantar Muscles (Figure 23-8). 

This deepest mnsele group includes three plantar 
and four dorsal interosseous muscles. They are 
eomparable to the interosseous muscles in the hand. 
Within the foot, however, the midline of the 2nd 
digit is used as the eentral axis for movement of the 
toes, rather than the 3rd digit. All the interossei are 
snpplied by the lateral plantar nerve. 

1. Plantar interossei. The three plantar interossei 
are loeated in the three most lateral interosseons 
spaees and they arise along the medial side of the 
3rd, 4th, and 5th metatarsal bones (ATLAS 
PLATE 476 #476.2). Their tendons are inserted 
distally onto the medial side of the proximal pha- 
lanx of the eorresponding toes. Beeanse the 2nd 
digit serves as the eentral axis in the foot, these 
mnseles addnet the 3rd, 4th, and 5th toes and flex 
their proximal phalanges. 

2. Dorsal interossei. The four dorsal interossei are 
within the four interosseous spaees (ATLAS 
PLATE 476 #476.3). Eaeh is bipennate and arises 
by two heads from the adjaeent sides of two 
metatarsal bones. Their tendons insert on the 
bases of the proximal phalanges and dorsal digital 
expansions. They abdnet the toes and flex the 
metatarsophalangeal joints. The fìrst is inserted 
on the medial side of the 2nd toe, and the others 
insert on the lateral sides of the 2nd, 3rd, and 4th 
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toes. The 2nd toe reeeives two dorsal interosseons 
mnseles but no plantar interosseous muscle. 

Because eaeh toe must have an abdnetor and an 
addnetor, 10 mnseles are required for these aetions. The 
plantar and dorsal interosseons mnseles aeeonnt for 7, 
the large toe has its own abdnetor hallneis and addnetor 
hallneis, and the little toe has its abdnetor digiti minimi, 
making 10 in all. 


Identify the deep transverse metatarsal liga- 
ments intereonneeting the distal ends of the 
metatarsal bones, helping to bind them together 
(ATLAS PLATE 506 #506.2). Cut these ligaments 
and separate the toes to disseet the interosseons 
mnseles. Detaeh and refleet the origins of the flexor 
digiti minimi brevis and the oblique head of the ad- 
ductor hallucis to expose the intermetatarsal spaees. 

Traee the three plantar interosseons mnseles and 
note that eaeh arises from a single metatarsal bone. 
Follow their tendons aeross the metatarsophalangeal 
joints to their insertions on the medìal surfaces of 
the proximal phalanges of the 3rd, 4th, and 5th toes 
(Figure 23-8). 

From either the dorsal or plantar snrfaee identify 
the four dorsal interosseous muscles. Follow the 
tendons of the medial two dorsal mnseles distally to 
their insertions, one on eaeh side of the seeond 
digit. Follow the tendons of the 3rd and 4th mnseles 
to their insertions on the lateral sides of the 3rd and 
4th digits (Fignre 23-8). 


◄ 

Grant’s 446 
Netter’s 528, 536 


◄ 

Grant’s 447 
Netter’s 535-537 
Rohen 465 


◄ 

Grant’s 497 
Netter’s 536, 537 
Rohen 465 


eiinieal Relevanee 


Tibial nerve injury. If the tibial nerve is injured as it 
enters the posterior eompartment of the leg the 
muscles of this eompartment and those in the plantar 
aspeet of the foot beeome paralyzed. Additionally, 
sensory innervation on the plantar foot is lost, and 
the sole of the foot may beeome ulcerated without the 
person realizing it. 

Medial plantar nerve entrapment. This eondition 
occurs when the medial plantar nerve is eom- 
pressed by the flexor retinaculum as a result of 
repetitive sports aetivities, such as long-distanee 
running and repetitive eversion of the foot. The 


medial aspeet of the plantar foot experiences sensa- 
tion loss, and some of the muscles of the large toe 
experience a loss of function. 

Arterial occlusive disease. This eondition ean oe- 
cur because of an inadequate arterial supply to the 
muscles of the posterior eompartment of the leg. Llse 
of the afflieted limb in walking is limited and the pain 
is excruciating. Galled intermittent claudication, the 
pain is relieved by resting, but it returns with walking 
again. 

ealeaneal bursitis. This is an inflammation of the 
bursa deep to the ealeaneal tendon on the posterior 
surface of the calcaneus. It is most often caused by 
overuse of the lower limb in sports, such as long-dis- 
tanee running, or by trauma sustained by professional 
basketball players, but it ean also occur as a result of 
wearing overly tight shoes. 

Ruptured ealeaneal tendon. Rupture of the ealeaneal 
tendon is usually due to a severe contracture of the 
gastrocnemius-soleus muscle group when a person is 
not physieally in eondition. Surgery is required to repair 
a eomplete rupture of the tendon; however, a partial 
rupture may heal without surgery. 

Fracture of the calcaneus. This in]ury ean be 
caused by a person falling from a height and landing 
on his heels and is most serious when there is a frae- 
ture at more than one part of the bone. The talus is 
driven into the calcaneus to cause the fractures. It is 
exceedingly painful because the talocalcaneonavicu- 
lar joint sustains the weight of the body, and fracture 
of the calcaneus disables this joint. 

Plantar faseiitis. Inflammation of the plantar aponeu- 
rosis, ealled plantar faseiitis, is usually the result of 
sports aetivities, such as running in uncomfortable 
shoes.The pain is usually in the posterior heel region 
and seems to be more painful after a period of rest 
and then eommeneing to walk again. It frequently oe- 
curs in runners. 

Bunions. A bunion ean develop on the medial surface 
of the metaearpophalangeal joint of the large toe. This 
eondition is often seen in women who wear pointed 
shoes or who wear shoes that are too small for their 
feet. A movement of the distal part of the large toe 
toward the lateral side of the foot also develops. 
Bunions ean be painful because they ean beeome 
inflamed and they may eventually require surgical 
attention. 




DISSEGTION 


Joints of the Lower Limb 



Objeetives 


1 Visoalize the sacrospinous and sacrotuberous 
ligaments and the saeroiliae joint posteriorly. 

2 Study the symphysis pubis and its ligaments. 

3 Disseet the hip joint, anterior and posterior 
approaehes. 

4 Disseet the knee joint, anterior and posterior 
approaehes. 

5 Visualize the superior, middle, and inferior 
tibiofibular joints. 


6 Disseet the ankle joint. 

7 Dnderstand the arehes of the foot and disseet the 
subtalar, talocalcaneonavicular, and calcaneocuboid 
joints. 

8 Visualize the tarsometatarsal joint and study the 
metatarsophalangeal and interphalangeal joints. 


ATLAS KEY: intermetatarsal joints; and finally the metatarsopha- 

langeal and interphalangeal joints. 

eiemente Atlas, 6th Editìon = demente Plate # 

Grant's Atlas, I2th Edìtìon = Grant’s Page # 

Netteris Atlas, 4th Edìtìon = Netter’s Plate# I. Saeroiliae Joint (Atlas Plates 327, 329) 


Rohen Atlas, 7th Edìtìon = Rohen Page # 


The joints of the lower limb inelnde those that artien- 
late the two pelvie bones with the vertebral eolnmn, 
the saeroiliae joints, and the two pelvie bones with 
eaeh other, the symphysis pnbis, as well as the joints 
of the free limb. The latter inelnde the hip, knee, and 
ankle joints; the tibiofibnlar joints; the transverse 
tarsal joint; the intertarsal, tarsometatarsal, and 


► 

Grant’s 310, 311, 

316,317 
Netter’s 352-354 
Rohen 435, 438 


The saeroiliae joints are synovial joints, one on eaeh side 
of the saernm. Eaeh joint intereonneets the anrienlar 
snrfaee of the ilinm with the reeiproeally enrved snrfaee 
of the saernm. The saemm presents its lateral snrfaees to 
form the joints, and the anterior, interosseons, and 
posterior saeroiliae ligaments bind the bones together 
(Fignre 24-1). 

Stability to the saeroiliae artienlations also eomes 
from the saerotnberons and saerospinons ligaments 
inferiorly and the saeroiliae ligaments above. Beeanse 
the saemm lies inferior to most of the vertebral eolnmn. 
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FIGURE 24-1 


and ischium. 


The peLvis: anterosuperior view showing the Ligaments attaehing the sacrum to the iLium 


eonsiderable weight is transmitted to it. This pressnre 
tends to rotate the upper end of the sacrum forward 
and downward and its lower end and the coccyx 
backward and upward. Ligaments prevent this dis- 
plaeement (Fignre 24-2). The ligaments that maintain 
stability of the joint by resisting forward motion of the 
upper end of the joint are the interosseons and poste- 
rior and anterior saeroiliae ligaments (Fignre 24-2). 

The interosseons saeroiliae ligament forms the 
strongest bond between the saernm and the ilinm, and it 
stretehes above and behind the synovial joint (Fignre 
24-3). Overlying the interosseons ligament are the short 
and long posterior saeroiliae ligaments intereon- 
neeting the posterior iliae spines to the saernm (ATLAS 


◄ 

Grant’s 314, 315, 
390, 394 
Netter’s 159, 

352, 353 
Rohen 444, 445 


◄ 

Grant’s314,390 
Netter’s 159, 353 
Rohen 444, 445 


PLATE 329 #329.1). The anterior saeroiliae liga- 
ments strengthen the joint eapsnle anteriorly (ATLAS 
PLATE 327). 

The ligaments that prevent backward rotation of 
the lower end of the saernm and coccyx are the two 
saerotnberons and saerospinons ligaments (Fignre 

24-2). 

The sacrotuberous lìgaments are broad and strong 
and extend on eaeh side between the posterior and 
lateral snrfaees of the saernm and coccyx down to the 

isehial tnberosity (ATLAS PLATE 329 #329.1). The 

saerospinons ligaments are thin and triangnlar. 
They extend laterally on eaeh side from the margin of 
the saernm and coccyx to the spine of the isehinm 
























262 


DISSEGTION 24 


VVeight 


of trunk 


Intervertebral dise at 
inmbosaeral joint 



lnterosseous saeroiliae 
ligament 


Axis of rotation 
of the sacrum 


Sacrospinous 

ligament 


Coccyx 
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FIGURE 24-2 


Ligaments that resist rotation of the sacrum. 


(ATLAS PLATE 328 #328.2). The sacrotuberous and 
sacrospinous ligaments eonvert the greater and lesser 
seiatie notehes into the greater and lesser seiatie 
foramina. Throngh these foramina, structures leave the 
pelvis to enter the glnteal region. 


◄ 

Grant’s 194, 201, 
315,390, 394 
Netter’s 159, 

352, 353 
Rohen 444, 445, 
466, 467 


On a skeleton study the surfaces that articulate 
the saemm to the pelvis, both anteriorly and posteri- 
orly. Note that the enrved auricular surfaces of the 
sacrum fit into reeiproeally shaped ridges on the two 
ilia. On the eadaver refleet the medial attaehment of 
the cut gluteus maximus muscle to the saemm and 


► 

Grant’s218 
Netter’s 159 

◄ 

Grant’s 388, 390 
Netter’s 159, 

352, 353 
Rohen 444 


coccyx and identify the saerotnberons and saero- 
spinons ligaments. Also note the posterior saeroil- 
iae ligament (ATLAS PLATE 329). 

Cut the attaehments of the lower end of the 
ereetor spinae mnsele and expose the region 
between the posterior snperior iliae spine and the 
saemm (ATLAS PLATE 378). Deep to this site is lo- 
eated the interosseons saeroiliae ligament and the 
eavity of the synovial joint. See ATLAS PLATE 
329 #329.2 or Fignre 24-3 to view a frontal seetion 
throngh the saeroiliae joint. 
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FIGURE 24-3 


FrontaL seetion through the saeroiLiae joint. 


II. Symphysls Pub1s 


The symphysis pubis is a midline fibrocartilaginous 
joint between the medial snrfaees of the two pubic 
bones (Figure 24-4). It is bonnded snperiorly by the 
superior pubic ligament extending between the pubic 
tubercles and inferiorly by the arcuate pubic ligament 
between the inferior pubic rami. The interpnbie fibro- 
eartilaginons dise (thieker in women) is interposed 
between the two bony artienlating snrfaees. 

Posterior to the symphysis pubis are the retropnbie 
spaee, the prostate in males, and the anterior snrfaee 
of the bladder. Anterior to the symphysis is the 
snspensory ligament of the penis or elitoris and 
inferiorly is found the nrogenital diaphragm. 
Normally, movements of the symphysis pubis only 
involve a slight distension of the eartilage, but during 
pregnaney, the eartilage beeomes softer and allows the 
female pelvis to enlarge dnring partnrition. 


◄ 

Grant’s 194,200, 
205, 275 
Netter’s 248, 

353, 354 
Rohen 189, 336, 
428, 445 


◄ 

Grant’s 112,232, 
251,264,272 
Netter’s 250, 348, 
361,365,379 
Rohen 342 


OPTIONAL DISSEGTION 

If the symphysis pubis was removed as a wedge 
during disseetion of the pelvis, study the joint and 
envision its relationships on an artienlated skeleton. 


If the symphysis pubis is intaet in your eadaver, 
you may remove a wedge of the pubis that eontains 
the symphysis in the following manner: 

1. Cut the attaehments of the anterior abdominal 
mnseles along the snperior snrfaee of the 
pubic bones above the symphysis pubis. 

2. eiean the inner snrfaee of the symphysis pubis 
by removing its faseial lining. Retraet the 
bladder from the anterior pelvie snrfaee. 

3. Use a probe and loeate the inferior border of 
the symphysis pubis from the pelvie side. 
Push the probe forward into the perinenm just 
below the symphysis. 

4. Cut the soft tissue (suspensory ligament of the 
penis or elitoris) on the anterior snrfaee of the 
symphysis down to the probe at the inferior 
border of the symphysis. 

5. With a handsaw, cut through the anterior pubis 
about 2 em lateral to the midline on eaeh side 
and remove a wedge of bone eontaining the 
symphysis pubis. Do not cut the bladder 
within the pelvis or the penis or elitoris within 
the perinenm. 
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FIGURE 24-4 


FrontaL seetion through the symphysis pubis. 


6. Visualize the symphysis by making a frontal 
saw cut through the bony wedge (Figure 
24-4). Observe the superior pubic and arcu- 
ate pubic ligaments that define its npper and 
lower borders and the interpnbie dise inter- 
posed between the pnbie snrfaees. 


IIL HìpJoìnt 


The hip joint allows a wide range of movement, yet it is 
strong and stable and bears the weight of the head, tmnk, 
and npper limbs. It is a ball-and-soeket synovial joint in 
which the head of the femnr artienlates with the 
acetabulum within the deep aeetabnlar fossa (Fignre 
24-5). The aeetabnlnm is formed by the fnsion of the 
three eomponents of the hip bone, the isehinm, ilium, 
and pubis (ATLAS PLATE 323 #323.2). The head of 
the femur is eovered with hyaline eartilage, except for a 
small pit where the ligament of the head of the femur 
is attaehed. 

The eavity of the aeetabnlnm is deepened by a 
fibroeartilaginons rim ealled the aeetabnlar lahrnm. 
The transverse ligament of the acetabulum (ATLAS 
PLATE 495 #495.3) erosses the aeetabnlar noteh to form 
a foramen throngh which vessels and nerves eonrse to 
snpply the joint. Snrronnding the joint is a strong and 
dense fibrons eapsnle, which attaehes 2 to 5 mm beyond 


► 

Grant’s 394, 
395, 398 
Netter’s 487, 
493, 504 
Rohen 444, 445 

◄ 

Grant’s 381, 
394-401,423 
Netter’s 487, 504 
Rohen 445 


◄ 

Grant’s 396-398, 
400, 401 
Netter’s 487, 
504,512 
Rohen 444, 445 

► 

Grant’s 200 
Netter’s 487 
Rohen 444, 495 


the labmm of the aeetabnlnm and then, like a sleeve, 
aronnd the neek of the femnr (ATLAS PLATE 480). 
Many eapsnlar fibers along the femoral neek, ealled 
reticular fibers, are refieeted upward as longitndinal 
bands that hug the periosteum. They eontain many nntri- 
ent vessels that snpply the head of the femnr, and if the 
neek of the femur is fraetnred, these vessels may be 
destroyed, resnlting in neerosis of the femoral head. 

The eapsnle of the hip joint is thiekest anteriorly and 
snperiorly where the greatest pressnre for standing is 
exerted and thinner inferomedially and behind. It 
eonsists of longitndinally oriented fibers and a zone of 
eirenlar fibers that form a ringlike enff aronnd the 
neek of the femnr, ealled the zona orbienlaris. The 
longitndinal fibers are strengthened by the iliofemoral, 
pnbofemoral, and isehiofemoral ligaments. 

The iliofemoral ligament is strong and triangnlar 
and is often deseribed as an inverted Y (Fignre 24-6). 
The stem of the Y is attaehed snperiorly to the anterior 
snperior iliae spine, while the two diverging limbs of 
the Y deseend to both ends of the intertroehanterie line 
of the femur. This ligament is loeated on the anterior 
aspeet of the joint, and its strength resists and limits 
extension of the femnr. 

The pnbofemoral ligament also is triangnlar. It 
attaehes above to the obtnrator erest and snperior ramns 
of the pnbis, and inferiorly it strengthens the anterome- 
dial aspeet of the eapsnle, blending with the iliofemoral 
ligament (Fignre 24-6). 
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FIGURE 24-5 


FrontaL seetion through the hip joint. 


The isehiofemoral ligament arises from the ischium 
and the posterior aspeet of the acetabulum (Fignre 24-7). 
Its fibers spiral laterally on the posterior aspeet of the 
eapsnle, some forming the zona orbienlaris aronnd the 
femoral neek and others attaehing to the greater 
troehanter (ATLAS PLATE 480 #480.2). 

The hip joint is surrounded by mnseles. Anteriorly 
are the peetinens, tendon of the psoas major, iliaens, 
and, more laterally, the straight head of the reetns 
femoris mnsele. Snperiorly, the refleeted head of the 
reetns femoris lies adjaeent to the medial part of the eap- 
sule, and the glntens minimns overlies its lateral part. 
Posteriorly, the eapsnle is eovered by the lateral rotators 
of the femur: the piriformis, tendon of obtnrator 
internns, the two gemelli above, and the quadratus 
femoris and obturator externus below. 


► 

Grant’s 391,393, 

400, 401 
Netter’s 504, 512 


◄ 

Grant’s 375, 385, 
390, 393 
Netter’s 492, 

495, 496 
Rohen 452-456 

► 

Grant’s 375, 394, 

400, 401 
Netter’s 492, 
493, 496 
Rohen’s 452, 453 


The arteries snpplying the joint are the medial and 
lateral femoral circumflex, the superior and inferior 
glnteal, and the flrst perforating braneh of the deep 
femoral. Five nerves snpply the hip joint: the femoral, 
obtnrator, aeeessory obtnrator (when present), 
snperior glnteal, and the nerve to quadratus femoris. 


A. Anterior Disseetion. Plaee the eadaver faee up 
(supine) and disseet the hip joint on one side. 

1. Cut the origins of the sartorins, reetns femoris, 
and peetinens mnseles and refieet their bellies 
downward. 

2. Sever and refleet the femoral vessels and nerve 
to expose the iliopsoas mnsele and tendon. 
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FIGURE 24-6 


The capsuLe of the hip joint (anterior view). 


3. Cut the attaehment of the iliopsoas from the 
lesser troehanter, and identify a large bursa 
between the tendon and the joint eapsnle 

(ATLAS PLATES 419, 424). 

4. After exposing the eapsnle, elean its anterior 
snrfaee by seraping downward along the fibers. 

5. Identify the iliofemoral ligament. It appears 
triangnlar or as an inverted Y. Traee the proxi- 
mal limb upward to its attaehment below the 
anterior snperior iliae spine and its distal limbs 
inferiorly to the medial and lateral ends of the 
intertroehanterie line of the femur (ATLAS 

PLATE 480 #480.1). 

6. eiean the medial aspeet of the eapsnle and 
identify thinner fibers that course inferolater- 
ally from the pubic part of the acetabulum. 
These form the pnbofemoral ligament. Note 
that they eross the lower anterior part of the 
joint to merge with the medial limb of the 
iliofemoral ligament (Fignre 24-6). 

7. Cut the joint eapsnle vertieally along a line 
between the iliofemoral and pnbofemoral 
ligaments. Turn the femoral head within the 
eavity but do not disloeate the joint at this 

point (ATLAS PLATE 481 #481.2). 

B. Posterior Disseetion. Turn the eadaver faee down 
(prone) and approaeh the hip joint posteriorly. 

1. Refleet the cut ends of the gluteus maximus. 
Sever the insertions of the gluteus medius and 


► 

Grant’s194B, 
195B,390, 393 
Netter’s 487, 
495, 503 
Rohen 454, 456 


► 

Grant’s194B, 
195B,395 
Netter’s 487 
Rohen 444, 445 


gluteus minimus from the greater troehanter. 
Refleet the mnseles and note that bursae 
underlie their insertions. 

2. Sever the piriformis, obtnrator internns and 
the two gemelli, the quadratus femoris, and 
the nnderlying obtnrator externus direetly 
adjaeent to the joint. Remove these mnseles to 
expose the posterior joint eapsnle. 

3. eiean the fibrons eapsnle and identify the 
isehiofemoral ligament attaehed to the baek 
of the isehinm. Note that its oblique fibers 
spiral transversely to the greater troehanter 
(Fignre 24-7). Observe that some fibers are 
continuous with the circular fibers of the zona 
orbienlaris that eneirele the femoral neek. 


► 

Grant’s 396, 
397,401 
Netter’s 487,504 
Rohen 445 


4. Rotate the limb laterally to relax the eapsnle 
and make a vertieal ineision along the middle 
of the posterior eapsnle to open the joint. 

5. With the eadaver still prone, disloeate the 
femoral head from the acetabulum by dan- 
gling the limb over the edge of the disseetion 
table and rotating the foot (and femur) 
medially. This will tear the ligament of the 
head of the femur, and the femoral head will 
disloeate posteriorly throngh the opening in 
the eapsnle. 


◄ 

Grant’s 200,194A, 
195A, 384,400 
Netter’s 487 
Rohen 444, 445 


◄ 

Grant’s 200 
Netter’s 487 
Rohen 444, 445 


6. Examine the acetabulum (ATLAS PLATE 
481 #481.3). Note the fibrocartilaginous rim 
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FIGURE 24-7 


The capsuLe of the hip joint (posterior view). 
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ealled the acetabular labrum. Find the 
transverse lìgament of the acetabulum that 
bridges the aeetabnlar noteh. Deep to this liga- 
ment is a braneh of the obtnrator artery that 
helps snpply the femoral head (Figure 24-8). 

7. Within the soeket, identify the horseshoe- 
shaped lunate snrfaee and the fat pad eovered 


◄ 

Grant’s 396-398, 
401 

Netter’s 487 
Rohen 444, 445 


with synovial membrane in the floor of the 

aeetabnlnm (ATLAS PLATE 481 #481.3). 

8. Examine the neek and head of the femnr. Note 
that the femoral head is eovered with artienlar 
eartilage except for the pit where the ligament 
of the head of the femnr is attaehed (ATLAS 

PLATE 480 #480.3). 
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FIGURE 24-8 
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IV. Knee Joìnt (Atlas Plates 484-495) 


The compound knee joint involves the articulation of 
the eondyles of the femur with the eondyles of the tibia. 
In addition to the tibiofemoral artienlation, the patella, 
a large sesamoid bone within the tendon of the quadri- 
eeps femoris muscle, articulates with the patellar sur- 
faee of the femur. To disseet the joint sequentially, its 
anterior aspeet and sides are disseeted before eontinning 
posteriorly. 

A. Anterior, Medial, and Lateral Aspeets of the 
Knee Joint. The most prominent anterior featnre of 
the knee joint is the patella. On both sides of the 
patella are loeated the eondyles of the femur and 
slightly below, the eondyles of the tibia, all of which 

are palpable (ATLAS PLATES 484-495). 

1. Patella. The patella is loeated on the anterior 
patellar snrfaee of the femur, fìtting between the 
two femoral eondyles. It is a flat, nearly eirenlar 
sesamoid bone, with a triangnlar distal border 
that eomes to an apex inferiorly. Its anterior 
snrfaee is palpable, and it is embedded in the 
baek of the quadriceps tendon (ATLAS 
PLATES 451,486 #486.2, 494 #494.1). The ten- 

don eontinnes inferiorly as the patellar ligament 
and inserts on the tibial tnberosity. The borders of 
the patella give attaehments to tendinons fibers of 
the vastus medialis and vastus lateralis. 

2. Bnrsae (ATLAS PLATES 488, 494). Of elinieal 

importanee are the bursae that are assoeiated with 
the front of the knee joint beeanse they are snbjeet 
to infiammation. They inelnde: 

a. A large subcutaneous prepatella bursa 
(ATLASPLATE484). loeated between the skin 
and the lower part of the patella (inflammation of 
which is often ealled “honsemaid’s knee”). 

b. A smaller subcutaneous infrapatellar bursa 
loeated between the skin and the tibial tnberos- 
ity (infiammation of which is sometimes ealled 
“elergyman’s knee”). 

e. The deep infrapatellar bursa found deep to 
the patellar ligament. It is interposed between 
the ligament and the upper part of the tibial 
tuberosity. 

d. The suprapatellar bursa, which is quite large 
and lies deep to the quadriceps tendon and 
patella anterior to the distal femur. It extends as 
far as 5 em (2 inehes) above the patella. 

Cut the faseia lata vertieally and horizontally 
on the lateral aspeet of the knee and identify the 
tendon of the bieeps femoris muscle. Free the tendon 
to its insertion, and cut the muscle 7 em above the knee 


► 

Grant’s 409, 411, 
415,419, 424 
Netter’s 506-511 
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Grant’s 405-421 
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418,422 
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414,421 
Netter’s 507, 
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420, 421 
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Rohen 446, 448 
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Grant’s 411-413, 

417, 419 
Netter’s 506-511 
Rohen 446-448 
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Grant’s 411,418 
Netter’s 499 
Rohen 447 


► 

Grant’s 415, 416, 

420, 421 
Netter’s 507, 
508, 511 
Rohen 446, 447 


and refleet its distal end. Deep to the bieeps tendon 
loeate the eordlike fibular eollateral lìgament at- 
taehed to the lateral epieondyle above and to the head 

of the fibula below (ATLAS PLATES 484,485). 

Find the sartorins, graeilis, and semitendinosns 
on the medìal aspeet of the knee. Cut aeross these 
muscles 7 em above the knee, free their tendons dis- 
tally, and refleet them downward. Deep to the ten- 
dons find the tìbìal eollateral lìgament and note its 
attaehment to the medial menisens (ATLAS PLATE 
485 #485.1). 

Make a small ineision into the skin eovering 
the anterior patella and open the prepatellar bursa 
(ATLAS PLATE 484 #484.1). Find the tendons 
of the vastus lateralis and vastus medialis as they 
join the eommon quadriceps tendon that attaehes to 
the patella. Make a transverse ineision aeross 
all the vastus muscles and their tendon 7 em above 
the patella. Refieet the quadriceps tendon and the 
patella downward to open the anterior joint eavity 

(Figure 24-9). 

Identify the infrapatellar synovial fold (ATLAS 
PLATE 484 #484.1). Note that this membrane is 
loeated in the intereondylar noteh of the femur and 
that it expands laterally into two triangnlar alar folds 
(Fignre 24-10). Plaee a probe between the lower part 
of the femur and the deep snrfaee of the quadriceps 
femoris tendon and explore the large snprapatellar 
bursa (ATLAS PLATE 488 #488.2). Clean the 

intereondylar noteh of the femur by removing the 
infrapatellar synovial fold and its alar folds and 
the infrapatellar fat pad. This will expose the 
cruciate ligaments anteriorly. 

Probe the fibnlar and tibial eollateral ligaments 
and the lateral and medial menisei. Note that these 
semilnnar fibrons structures (erroneously often 
ealled “eartilages”) are attaehed to the upper surface 
of their respeetive tibial eondyles. 

Cut the fibular eollateral ligament and observe 
that the emeiate ligaments straighten as you medially 
rotate the femur. Confirm that the anterior erneiate 
ligament attaehes to the anterior part of the tibial 
platean and that the posterior erneiate ligament 
attaehes to the medial eondyle of the femur in the 
intereondylar noteh. 

B. Posterior Aspeet of the Knee Joint. Loeated 
behind the knee joint is the popliteal fossa. The 
upper third of the fioor of the fossa is formed by the 
popliteal snrfaee of the femur and its lower third 
by the poplitens muscle. The middle third of the 
popliteal fioor is the posterior aspeet of the capsule 
of the knee joint (ATLAS PLATE 466). 
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FIGURE 24-9 


The knee joint opened anteriorLy. 
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Remove the vessels, nerves, and fat in the popliteal 
fossa to expose the eapsnle of the knee joint from 
behind. Cut the semimembranosus muscle in the thigh 
7 em above the knee. Follow the distal part of the mus- 
ele to the tibia, and note that its insertion eontinnes 
upward and laterally on the posterior aspeet of the joint 
eapsnle as the oblique poplìteal ligament. Detaeh the 
origins of the two heads of the gastrocnemius muscle 
and the plantaris muscle and refleet them downward 
to expose the popliteus muscle. 


► 

Grant’s412, 415 
Netter’s 509 
Rohen 447 


◄ 

Grant’s 385, 390, 
415,416 
Netter’s 511,518 
Rohen 446, 

458, 460 


1. Popliteus muscle. The poplitens mnsele is a flat 
mnsele that forms the floor of the lower part of the 
popliteal fossa. Inferiorly, it attaehes to the poste- 
rior snrfaee of the tibia above the soleal line, and its 
fibers eonrse upward and laterally toward the lat- 
eral eondyle of the femur. Superiorly, its tendon 
splits. The lateral half attaehes to the lateral 
eondyle of the femur, while the medial half of the 
tendon attaehes to the posterior part of the lateral 

menisens (ATLAS PLATES 466, 479, 494). 

When the knee joint is in the hyperextended 
“loeked” position, lateral rotation of the femur 
must occur before the joint ean be nnloeked and the 
leg fiexed. It is the lateral part of the popliteus 
muscle that initiates this lateral rotation of the 
femur. Fnrthermore, eontraetion of the medial 
part of the popliteus draws the lateral meniscus 
posteriorly and proteets it from being ernshed 
between the femoral and tibial lateral eondyles. 


◄ 

Grant’s 385, 
415-417, 436 
Netter’s 495, 511, 
514,418 
Rohen 457, 460 


2. Cruciate ligaments (Fignres 24-9-24-11). The 

anterior and posterior erneiate ligaments are 
strong fibrons bands that eonneet the tibia to the 
femur in a erossed pattern like the letter X. When 
viewed anteriorly, the anterior ligament attaehes 
to the anterior part of the tibial platean and the 
posterior ligament attaehes to the medial eondyle 
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FIGURE 24-10 
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FIGURE 24-11 


view) 


The crudate Ligaments (posterior 


of the femur (ATLAS PLATE 484 #484.2). On 
the posterior aspeet of the joint, the anterior 
cruciate ligament attaehes to the medial snrfaee of 
the lateral eondyle of the femur, while the poste- 
rior cruciate ligament is attaehed to the posterior 
intereondylar snrfaee of the tibia (ATLAS 
PLATES 487, 494 #494.2, Fignre 24-11). 


► 

Grant’s 412 
Netter’s 508, 509 
Rohen 447 


Extension of the flexed leg at the knee joint is the 
prineipal fnnetion of the quadriceps muscle, and this 
aetion is limited by the anterior emeiate ligament. When 
the ligament beeomes taut, it prevents fnrther extension 
of the lateral femoral eondyle and backward displaee- 
ment of the femur on the tibia. By limiting extension of 
the lateral eondyle, it eanses the femur to rotate medially 
to the loeked (or screw-home) position of full extension. 
In eontrast, the shorter and stronger posterior emeiate lig- 
ament prevents the femur from being displaeed forward 
on the tibial platean dnring flexion on the leg by its 
attaehment to the lateral snrfaee of the medial femoral 
eondy le. 


► 

Grant’s 415, 416 
Netter’s 517, 518 
Rohen’s 457, 460 


3. Menisei. The menisei are two fibrons, C-shaped 
plates (formerly ealled semilnnar eartilages) that 
rest on the tibial eondyles and slightly deepen the 
tibial snrfaee in eontaet with the femoral eondyles. 


◄ 

Grant’s 409, 
412-415,418 
Netter’s 507-511 
Rohen 447 448 


The medial menisens is semieirenlar and is attaehed 
anteriorly to the anterior intereondylar area of the tibia in 
front of the anterior emeiate ligament and posteriorly to 


the posterior intereondylar area in front of the posterior 
emeiate ligament (ATLAS PLATE 495). Its outer border 
is eonneeted to the femur and tibia by the fibrons eapsnle, 
and it is attaehed firmly to the tibial eollateral ligament. 

The lateral menisens is almost a eomplete ring and 
is attaehed to the tibial platean both anteriorly and 
posteriorly. Additionally, the posterior border of the 
menisens is attaehed to the medial eondyle of the 
femur by strong bands, the posterior and anterior 
meniseofemoral ligaments. The posterior border of 
the lateral menisens also reeeives the insertion of the 
medial part of the poplitens mnsele. The attaehments 
of these ligaments and the poplitens eontrol the mobil- 
ity of the lateral menisens and afford its proteetion 
from injnry. 

Cut the attaehments of the poplitens mnsele from 
the tibia. Refleet it upward and see its medial fibers 
blending with the eapsnle of the joint and the lateral 
menisens. Then remove the poplitens mnsele and 
open the joint eavity posteriorly. Remove the poste- 
rior part of the joint eapsnle and cut the tendon of the 
poplitens away from the lateral eondyle of the femur. 

Identify the erneiate ligaments from behind. 
Loeate the middle geniculate artery between 

these ligaments (ATLAS PLATE 495 #495.3). 

eiean the posterior ends of the erneiate ligaments 
and observe that the anterior erneiate ligament 
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attaehes to the medial side of the lateral eondyle and 
the posterior cruciate ligament attaehes to the pos- 
terior intereondylar region of the tibia (ATLAS 

PLATES 487 #487.2,494 #494.2). 

Sever the fibnlar eollateral ligament and rotate the 
femnr medially, thereby untwisting the cruciate liga- 
ments. Cut the anterior emeiate ligament and pull the 
tibia forward to study the attaehments of the menisei. 
Observe that the medial meniscus attaehes firmly to 
the tibia and to the tibial eollateral ligament, while 
the lateral meniscus is quite mobile and is not 
attaehed to the fibnlar eollateral ligament. 


◄ 

Grant’s 404, 
416, 417 
Netter’s 509, 
517, 518 
Rohen 446, 
487, 488 


◄ 

Grant’s 411-415 
Netter’s 507-511 
Rohen 446-448 


Beeanse of the relative immobility of the medial 
menisens due to its attaehments to the tibia, the joint 
eapsnle, and the tibial eollateral ligament, it is more fre- 
quently injnred than the more mobile lateral menisens. 

Injnry to the medial menisens and the tibial eollateral 
and anterior emeiate ligaments oeenrs frequently in ath- 
letes, espeeially football players. When the foot is firmly 
fixed on the gronnd and the tibia is snpporting the 
weight of the body with the leg partially flexed, these 
three stmetnres are partienlarly vnlnerable if the athlete 
is hit below the waist from behind (“elipping” in foot- 
ball). Upon impaet, the body weight of the vietim is 
thrown medially, and the femur foreed into medial rota- 
tion. With the foot firmly planted, the tibia is foreed into 
abdnetion and lateral rotation, and the tibial eollateral 
ligament may beeome mptnred and the medial menisens 
that is attaehed to it tom. Simultaneously, the anterior 
emeiate ligament ean also be stretehed or torn. Injnry to 
the lateral menisens may also occur, but is less frequent. 
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FIGURE 24-12 


The bones of the Leg shovving the supen‘or 


and inferior tibiofibuLar joints (posterior vievv). 


fibers of the posterior lìgament eonrse vertieally 
from the posterior snrfaee of the head of the fibnla to 
the lateral eondyle. 


V. Tìbìofìbular Joìnts 

(Atlas Plate 496 #496.1) 

The tibia and fibnla artienlate at both their upper and 
lower ends, forming the snperior and inferior tibiofibn- 
lar joints (Figure 24-12). Additionally, the shafts of 
these two bones are intereonneeted by the emral 
interosseons membrane, similar to that seen between 
the bones of the forearm. This is sometimes referred to 
as the middle tibiofibnlar joint. 

A. The Superior Tibiofibular Joint. This plane or 
gliding synovial joint is formed by the artienlation 
of the medial snrfaee of the head of the fibnla and 
the lateral eondyle of the tibia (Figure 24-12). The 
fibrons joint eapsnle is strengthened by anterior 
and posterior ligaments of the head of the fìbula. 
The anterior ligament eonsists of transverse bands 
of fibers extending from the anterior snrfaee of the 
head of the fibnla to the anterior snrfaee of the lateral 

tibial eondyle (ATLAS PLATE 496 #496.1). The 


OPTIONAL DISSEGTION 

With a sealpel serape the posterior snrfaee of the 
fibrons eapsnle of the snperior tibiofibnlar joint and 
identify the vertieal fibers of the posterior ligament 
of the head of the fibnla. Sever the eollateral liga- 
ments of the knee (if not already cut) so that the leg 
ean be rotated to visnalize the anterior aspeet of the 
joint. Serape the eapsnle and define the transverse 
fibers of the anterior ligament of the head of the 
fibnla. Cut through the ligaments and open the joint 
to eonfirm that this joint has a synovial eavity. 

B. Crural Interosseous Membrane. Between the 
interosseons borders of the shafts of the tibia and 
fibnla stretehes the tough ernral interosseons 

membrane (ATLAS PLATE 496 #496.1). This 

strengthens the leg and also serves to separate the an- 
terior and lateral eompartments of the leg from the 
posterior eompartment. Some fibers of several mus- 
eles take origin from the membrane, and throngh an 
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opening in its npper part, the anterior tìbìal artery 
(and its veins) pass between the posterior and ante- 
rior eompartments. 

The interosseons membrane eonsists of strong 
oblique fibers oriented downward and laterally from the 
tibia to the fibula. Its attaehments help snpport the slen- 
der fibnla, which is snbjeeted to the pull of many mus- 
eles aeting on the ankle joint and joints of the foot. 


OPTIONAL DISSEGTION 

Expose the interosseons membrane by detaehing 
mnseles from its snrfaees. Serape away the attaeh- 
ments of the tibialis anterior and the extensors hallu- 
eis longus and digitornm longns on the anterior 
aspeet of the membrane and the tibialis posterior and 
flexor hallneis longns on its posterior snrfaee. Iden- 
tify the anterior tibial vessels as they penetrate the 
upper part of the interosseous membrane. 


► 

Grant’s 430, 431, 
448-450, 456 
Netter’s 513, 514, 

523, 524 
Rohen 444, 443 


e. Inferior Tibiofibnlar Joint. This fibrons joint 
intereonneets the convex medial side of the lower 
end of the fibnla and the eoneave noteh on the lateral 
side of the lower tibia. There is no synovial eavity, 
and the joint is bound by the anterior and posterior 
inferior tibiofibnlar ligaments and the inferior trans- 
verse and interosseons ligaments. 


► 

Grant’s 448-450, 

456 

Netter’s 527 
Rohen 450, 451 


The interosseous ligament is a eontinnation down- 
ward of the interosseons membrane of the leg to the dis- 
tal ends of the tibia and fibnla. The joint is strengthened 
anteriorly by a band of fibers eonrsing inferolaterally 
between the tibia and the fibnla, the anterior inferior 
tibiofibnlar ligament, and posteriorly by a stronger band 
also direeted inferolaterally, the posterior inferior 

tibiofibnlar ligament (ATLAS PLATES 502, 504). 

These ligaments overlie the interosseons ligament and 
are continuous with the fibrous capsule of the ankle joint 
below. The lower part of the posterior ligament is a 
strong band, the inferior transverse ligament, which 
passes aeross the baek of the joint from the lateral malle- 
olar fossa of the fibnla nearly to the tibial malleolns. 

OPTIONAL DISSEGTION 


◄ 

Grant’s 448-450 
Netter’s 527 
Rohen 440, 442, 
452, 495 


► 

Grant’s 449, 
451,456 
Netter’s 527 
Rohen 451 


Refieet the mnseles and tendons in the three eompart- 
ments of the leg to expose the inferior tibiofibnlar 
joint. Remove the retinaenla and remove the tendons 
by detaehing their insertions. Clean the anterior and 
posterior inferior tibiofibnlar ligaments by seraping 
their snrfaees with a sealpel. Note that the anterior 
ligament is a flat band between the anterior borders of 
the two bones. 


On the posterior aspeet of the joint sever the 
attaehment of the posterior inferior tibiofibular 


ligament from the lower tibia. Refieet the cut ligament 
laterally and identify the inferior transverse liga- 
ment loeated below and deep to it. Find the strong 
fibrons bands that eompose the interosseons liga- 
ment. Note that it is continuous above with the 
interosseous membrane. 


VI. Ankle Joìnt (Taloemral Jolnt) 


The ankle joint is a strong hinge (uniaxial) joint and 
eonsists of a three-sided soeket formed by the lower 
malleolar ends of the tibia and fibnla and the inferior 
transverse tibiofibnlar ligament that overlie the talus 
(ATLAS PLATES 498-504). The talus is cube- 
shaped, and it fits into the inferior snrfaee of the tibia 
that is reeiproeally shaped (ATLAS PLATE 504 
#504.1). The lateral snrfaee of the talus articulates with 
the lateral malleolus of the fibula, while its medial 
surface articulates with the medial malleolus of the 

tibia (Fignres 24-12-24-15). 

The ankle joint is a synovial joint bound by a fibrous 
capsule that is broad but thin anteriorly and posteriorly. 
Medially, the eapsnle is thieker and reinforeed by the 
deltoid ligament (ATLAS PLATE 504 #504.2), and 
laterally it is strengthened by the anterior and posterior 
talofibnlar and the ealeaneofibnlar ligaments (ATLAS 
PLATES 499 #499.2, 502 #502.2). This arrangement 
affords the joint flexibility and mobility in the sagittal 
plane in which movement is required. The joint is stable 
and strong laterally but even stronger medially, where 
eollateral-like ligaments serve as bands between the 
artienlating bones. 

A. Remove the retinaenla and mnseles on the medial 
aspeet of the joint and cut their tendons distally. 
Upon removing the retinaenla, take eare not to 
cut away the fibrous capsule of the joint, which is 
espeeially thin. 

On the medial side of the joint isolate the deltoid 
ligament (sometimes ealled the medial ligament). 

It is triangnlar and eonsists of three fibrons bands 
attaehing the tibial malleolns to the navienlar, ealea- 
neus, and talus bones (ATLAS PLATE 503 #503.2). 
Identify the following parts of the deltoid ligament: 

1. The anteriorly direeted tibionavicular fibers 
that extend forward from the medial mal- 
leolns to the tnberosity of the navienlar and the 
plantar ealeaneonavienlar ligament. 

2. The tibioealeaneo fibers in the middle of the 
ligament. These eonrse straight downward 
from the medial malleolns to the sustentaculum 
tali of the calcaneus. 
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FIGURE 24-13 
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FIGURE 24-14 


The Ligaments at the ankLe joints. (From GLemente CD. Gray's Anatomy. 30th Ameriean Edition. 


PhiLadeLphia: Lea and Febiger, 1985.) 






































































































274 DISSEGTION 24 


Extensor hallucis longus 


Extensor digitorom longus 


Tibialis anterior 


Medial 

malleolus 

(tibia) 


Deltoid 

ligament 


Tibialis posterior 


Posterior tibial 
vessels and nerve 



Anterior tibial vessels; 

fibular nerve 


Talus 


Lateral malleolus 
(fibula) 


Flexor digitorum 


Fibularis brevis 


Fibularis longus 


FIGURE 24-15 
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3. The posterior tìbìotalar fibers, which course 
backward from the medial malleolus to the 
medial side and tubercle of the talus. 

Cut and refleet the dìstal attaehments of the 
tibionavienlar, tibioealeaneal, and posterior tibiotalar 
parts of the deltoid ligament to expose: 

4. The deep part of the deltoid ligament, ealled 
the anterior tibiotalar part. Its fibers extend 
from the medial malleolns above to the medial 
snrfaee of the talus below. Then cut these ante- 
rior fibers away from the talus. 

B. On the lateral side of the ankle joint expose the 
lateral malleolns. Define anterior, middle, and 
posterior fibrons bands, two of which attaeh the 
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lateral malleolns to the talus and one to the eal- 
eanens. Traee these lateral ligaments (ATLAS 
PLATE 502 #502.2): 

1. The anterior talofibnlar ligament. It extends 
from the anterior margin of the lateral malleo- 
lus forward to the neek of the talus. 

2. The ealeaneofibnlar ligament. This middle 
band is a eord-like ligament that passes down- 
ward and backward from the lateral malleolns 
to the lateral side of the ealeanens. 

3. The posterior talofibnlar ligament. This 
strong ligament is best seen on the baek of the 
joint. It eonrses medially from the lower part 
of the lateral malleolns to the posterior part of 

the talus (ATLAS PLATE 499 #499.2). 
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Cut all of the lateral ligaments and the remaining 
part of the articular capsule to open the ankle joint. 
Inspeet the artienlar snrfaees of the three bones (talus, 
tibia, and fibula) and note that the soeket that reeeives 
the talus is broader anteriorly than posteriorly 

(ATLAS PLATE 499 #499.1). Beeanse of this, the 

talus fits within the soeket most tightly when the body 
is ereet and the foot is at a right angle to the leg. When 
the ankle joint is plantarflexed, the talus is looser, and 
some movement laterally ean occur. Observe that the 
superior and medial snrfaees of the talus articulate 
with the tibia and medial malleolns, while the lateral 
snrfaee of the talus is in eontaet with the lateral malle- 
olus of the fibula (ATLAS PLATE 498). 


VII. Jolnts VVìthìn the Foot 


The joints within the foot inelnde the intertarsal joints, 
tarsometatarsal joints, intermetatarsal joints, meta- 
tarsophalangeal joints, and interphalangeal joints. 

Additionally, the arrangement of the bones and joints 
in the foot resnlts in the formation of the longitndinal 
and transverse arehes of the foot. This arrangement 
snpports the weight of the body while standing ereet and 
allows leverage for walking, rnnning, and jnmping. The 
arehes also provide a eoneavity that proteets the plantar 
mnseles, vessels, and nerves from injury due to pressure. 

A. Arehes of the Foot. The articulated foot presents 
from medial to lateral a transverse areh in the shape 
of a half dome and, with the two feet together, the 
shape of a full dome. The rounded medial eoneavity 
is rimmed by the two heels. The lateral borders of 
the two feet and the heads of the metatarsal bases 
ean be seen by impressions made by the soles of wet 
feet on a dry snrfaee. Additionally, eaeh foot has 
longitndinal arehes stretehing from heel to toe. 

1. Longitndinal arehes. The longitndinal arrange- 
ment of the bones in the artienlated foot forms 
two parallel segments that are referred to as the 
medial and lateral longitndinal arehes. The me- 

dial longitndinal areh is eomposed of the ealea- 
nens, talns, navienlar, the three enneiforms, 
and the medial three metatarsals (ATLAS 
PLATE 509). The lateral longitndinal areh 
eonsists of the ealeanens, the enboid, and the 
lateral two metatarsal bones (Fignre 24-16). 
a. The medial longitndinal areh is maintained 
by ligaments and mnseles and not by bony fae- 
tors. The plantar aponenrosis and the plan- 
tar ealeaneonavienlar ligament are the most 
important structures that maintain the in- 
tegrity of the medial areh (ATLAS PLATE 
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509 #509.3). The ligament snpports the head 
of the talus, which transmits the full weight of 
the body through the ankle joint to the ealea- 
neus, navicular, the cuneiform bones, and the 
medial three metatarsals. However important 
these two structures are, the mnseles and ten- 
dons on the plantar snrfaee of the foot are 
essential in maintaining the medial longitn- 
dinal areh. If support from these muscles and 
tendons is lost (e.g., if paralyzed) the ligaments 
alone eannot prevent flattening of the areh. 
Espeeially important is the tendon of the fiexor 
hallneis longus, but the tendons of the tibialis 
posterior, flexor digitornm longus, and tibialis 
anterior along with the intrinsie plantar mus- 
eles all help in maintaining the medial areh. 
b. The lateral longìtodìnal areh is snpported by 
the plantar aponenrosìs, the long plantar 
lìgament that stretehes between the ealeanens 
and the cuboid and metatarsal bones, and the 
plantar ealeaneoenboìd ligament (short plan- 
tar ligament) (Fignre 24-17). Also important in 
the snpport of the lateral areh is the tendon of the 
fibnlaris longns mnsele, which elevates the 
cuboid bone by its upward pull. The tendons of 
the fiexor digitomm longus to the lateral two toes 
and the short intrinsie foot mnseles of the small 
toe also assist in maintaining the lateral areh. 

2. Transverse areh. The transverse areh ean best be 
seen at the tarsometatarsal joints where it is 
elevated medially aeross the distal row of tarsal 
bones. The plantar snrfaees of these joints are 
held together by the tarsometatarsal ligaments 
(ATLAS PLATE 506). The most important 
faetor in maintaining the eoneave transverse areh 
of the foot is the tendon of the fibnlaris longns 
mnsele. Its aetion aeross the sole of the foot pulls 
the medial border eloser to the lateral border, 
thereby enhaneing the natnral eoneavity on the 
medial side (Fignre 24-14). 

OPTIONAL DISSEGTION 

Study an artienlated foot (ATLAS PLATES 500, 

501) and identify: 

1. The medial longitndinal areh (ealeanens, 
talus, navicular, three cuneiforms, and the 
three medial metatarsals). 

2. The lateral longitndinal areh (ealeanens, 
cuboid, and the two lateral metatarsals). 

3. The dome-shaped transverse areh (the three 
enneiforms, the cuboid, and the bases of the 
five metatarsal bones. 
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FIGURE 24-16 
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On the eadaver, remove all the mnseles, vessels, 
and nerves from the plantar snrfaee of the foot and 
expose the plantar ligaments. Find the long plantar 
lìgament on the lateral side and the plantar 
ealeaneonavienlar lìgament on the medial side 
(ATLAS PLATE 506). Identify the tendon of the 
fibnlaris longns mnsele in the groove of the enboid 
bone. Remove the long plantar ligament to show the 
attaehment of the fìbnlaris longns tendon onto the 1 st 
metatarsal and medial enneiform bones (ATLAS 
PLATE 506 #506.2). 

B. Three Important Intertarsal Joints: Snbtalar, 
Taloealeaneonavienlar, and Calcaneocuboid 
Joints 

The snbtalar joint is the artienlation between the infe- 
rior snrfaee of the talns and the snperior snrfaee of the 
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ealeanens (ATLAS PLATE 503 #503.1). The taloeal- 
eaneonavienlar joint eonsists of the ronnded head of the 
talns that fits into a eoneavity formed by the proximal 
snrfaee of the navienlar bone, the anterior and middle 
faeets on the ealeanens for the talns, and the intervening 
plantar ealeaneonavienlar (“spring”) ligament (ATLAS 
PLATE 505 #505.1). The ealeaneoenboid joint is 
formed by the anterior snrfaee of the ealeanens, which 
artienlates with the proximal snrfaee of the enboid 

(ATLAS PLATE 507 #507.2). 

The talonavienlar part of the taloealeaneonavienlar 
joint and the ealeaneoenboid joint form a transverse line 
aeross the foot and together eonstitnte what is often 
ealled the transverse (midtarsal) tarsal joint (ATLAS 
PLATE 507 #507.2). Althongh initiation of eversion 
and inversion of the foot oeenrs at the transverse tarsal 
joint, most of these aetions oeenr at the more mobile 
snbtalar joint. 
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FIGURE 24-17 


The pLantar Ligaments and the insertions of the tendons of the fibuLaris Longus, 


tibiaLis posterior, and tibiaLis anterior. 


1. Subtalar joint. The joints between the talns and 
the ealeanens have three artienlar snrfaees: anterior, 
middle, and posterior. The snbtalar j oint here refers 
only to the posterior artienlation, beeanse the ante- 
rior and middle and the talonavienlar artienlation 
are eonsidered the taloealeaneonavienlar joint. 
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A fibrous eapsnle is attaehed along the margins of the 
snbtalar joint, and medial and lateral taloealeaneal liga- 
ments intereonneet the artienlar snrfaees (ATLAS 
PLATE 502 #502.2). The spaee between the artienlar sur- 
faees (ealled the sìnus tarsi) eontains the interosseons 
taloealeaneal ligament, which tightens dnring eversion 
and loosens dnring inversion of the foot. 
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2. Taloealeaneonavienlar joint (ATLAS PLATE 
505 #505.1). This joint eonsists of the rounded 
head of the talus resting in a soeket formed by 
three artienlar snrfaees: the anterior and middle 
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faeets on the nnderlying ealeanens and the poste- 
rior faeet of the navienlar bone. The floor of the 
soeket is formed by the plantar ealeaneonavien- 
lar ligament, also ealled the “spring ligament.” 
This ligament and the tendons of the tibialis 
posterior and flexor hallneis longns snpport the 
head of the talus to maintain the medial areh of the 

foot (ATLAS PLATE 506 #506.2). 

3. Calcaneocuboid Joint. This saddle joint permits 
a gliding movement between the ealeanens and 
the enboid that assists in movements of inversion 
and eversion. The joint is surrounded by an 
artienlar eapsnle and reinforeed dorsally by the 
ealeaneoenboid part of the bifnreated ligament 
(ATLAS PLATE 502 #502.2) and on its plantar 
side by the long plantar ligament and the 
plantar ealeaneoenboid ligament (short plantar 
ligament) (ATLAS PLATE 506). 
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OPTIONAL DISSEGTION 

In this disseetion the talns is disartienlated from the 
nnderlying ealeanens, and the snbtalar and talo- 
ealeaneonavienlar joints are opened. Remove all soft 
strnetnres from the dorsnm of the foot. Identify and 
cut the bifurcated lìgament, which attaehes the 
calcaneus to the cuboid laterally and the navienlar 
medially (ATLAS PLATE 502 #502.2). Sever any 
other ligaments dorsally that attaeh the talus to the 
navicular anteriorly and the tibia posteriorly, thereby 
freeing the talus from above. Laterally, cut the 
interosseous taloealeaneal ligament between 
the talus and the ealeanens and lift the talus from the 
underlying soeket (ATLAS PLATE 502 #502.2). 

inspeet the artienlar snrfaees for the talus on the 
ealeanens inferiorly and the navienlar anteriorly 

(ATLAS PLATE 541). Within the soeket for the 
head of the talus, push a probe through the plantar 
ealeaneonavienlar ligament in the floor of the joint 
and identify the ligament on the plantar snrfaee of the 

foot (ATLAS PLATES 505 #505.1, 506). 

Open the ealeaneoenboid joint by entting throngh 
its artienlar eapsnle and note that (a) its synovial eav- 
ity is separate from the talonavienlar j oint and (b) the 
two joints together eompose the transverse tarsal 
joint aeross the foot (ATLAS PLATE 507 #507.2). 
On its plantar snrfaee, identify the long plantar lig- 
ament and the plantar ealeaneoenboid ligament 
(short plantar) that snpport this joint and the lateral 
longitndinal areh (Figure 24-17). 


e. Tarsometatarsal Joints. There are three separate 
joint eavities between the bases of the five metatarsal 
bones and the distal row of tarsal bones (the three 
enneiform bones and the enboid) These are: 

1. The medial (Ist) tarsometatarsal joint where 
the base of the Ist metatarsal bone (large toe) 
artienlates with the medial enneiform bone by 
means of a fibrons eapsnle (ATLAS PLATE 
507 #507.2). Interosseons ligaments strengthen 
the eapsnle. 

2. The intermediate tarsometatarsal joint where 
the intermediate and lateral enneiform bones 
artienlate with the 2nd and 3rd metatarsal bones. 
Tarsometatarsal ligaments on both the plantar 
and dorsal aspeets of the joint reinforee the 
joint eapsnle. 

3. The lateral tarsometatarsal joint between the 
enboid bone and the 4th and 5th metatarsal bones 
(ATLAS PLATE 507 #507.2). Sometimes ealled 
the enboideometatarsal joint, it is also proteeted 
by plantar and dorsal tarsometatarsal ligaments. 
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D. The Intermetatarsal Joints. The adjaeent snrfaees 
of the bases of the four lateral metatarsal bones 
artienlate with eaeh other to form the intermetatarsal 
joints. These are bound by dorsal, plantar, and 
interosseons ligaments. More distally, the heads of 
the metatarsal bones are intereonneeted on their 
plantar snrfaees by the deep transverse metatarsal 
ligaments (ATLAS PLATE 506). 

OPTIONAL DISSEGTION 

Remove all eonneetive tissne and tendons over the 
bases of the metatarsal bones on the dorsnm of the foot 
to expose the eapsnles of the three tarsometatarsal 
joints (ATLAS PLATE 507 #507.2). Open these 
eapsnles by entting throngh their dorsal ligaments. 
Probe the synovial eavities of these joints and cut the 
interosseons metatarsal ligaments to separate the 
articular surfaces of these bones. 

E. Metatarsophalangeal Joints. These five joints are 
formed by the heads of the metatarsal bones and the 
eoneave bases of the proximal phalanges of the toes. 
Eaeh is surrounded by a fibrons eapsnle, which is 
thiekened at its sides to form eollateral ligaments 
(ATLAS PLATE 506). On the plantar snrfaee of 
eaeh joint is loeated the long flexor tendon that eonrses 
distally to insert on the distal phalanx. The dorsal 
snrfaee of these joints is eovered by the dorsal digital 
expansions formed by the extensor tendons and the 
insertions of the interosseons and inmbrieal mnseles. 

F. Interphalangeal Joints. There are nine interpha- 
langeal joints in eaeh foot, two in eaeh of the lateral 
four toes and one in the large toe. These are hinge 
joints, similar to those in the hand, and only flexion 
and extension takes plaee in them. Eaeh phalanx has 
a proximal end ealled the base and a distal end ealled 
the head. The distal end is grooved and fits into the 
reeiproeally enrved head of the next phalanx. Eaeh 
joint has an articular capsule strengthened by 
eollateral ligaments laterally and medially (ATLAS 
PLATE 505 #505.1). 

OPTIONAL DISSEGTION 

Loosen and lift the extensor digital expansion on 
the dorsal snrfaee of the middle toe. Note how the 
tendons of the extensors reeeive the tendons of the 
interosseons and inmbrieal mnseles to form the dorsal 
expansion. On the sides of the joints note that the eap- 
sules are thiekened by the eollateral ligaments. Cut 
through the lateral aspeet of the joint eapsnles of one 
metatarsophalangeal and interphalangeal joint to 
expose the artienlar snrfaees of these relatively simple 
hinge j oints. 
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eiinieal Relevanee 


Hip joint stabiiity. A stable hip joint depends on 
(a) the gluteus medius and minimus muscles function- 
ing normally; (b) the femoral head loeated normally in 
the acetabulum; and (e) the ligaments that reinforee 
the joint capsule operating at full strength. 
Trendeienburg sign. A patient shows a Trendelen- 
burg sign when the person stands on one leg and 
the hip deseends downward on the other side. This 
sign occurs when the gluteus medius and minimus 
are not functioning. 

Hip fracture. This fracture often occurs when the 
thigh at the hip joint twists and the neek of the femur 
breaks. Older persons with osteoporosis are most 
prone to this fracture. 

eongenitai disioeation of the hip joint. This is usu- 
ally due to the ineomplete formation of the superior 
part of the acetabular labrum during development. 
This allows the femoral head to ride above the ae- 
etabulum, resulting in its disloeation superiorly into 
the gluteal region. 

Soft tissue injuries in the knee. These in]uries 
usually include tears of the cruciate ligaments, tears 
of the menisei, and in]ury to the eollateral ligaments. 
At times several of these in]uries may occur with the 
same trauma (e.g., tear of the meniscus with a 
cruciate ligament in]ury). 

injuries to the iigaments and menisei. These 
injuries usually happen during sports aetivities. The 
medial meniscus is 6 to 7 times more vulnerable to 
in]ury than the lateral.This is probably because it is at- 
taehed to the medial eollateral ligament, which does 
not allow it to move easily within the joint eavity. 
Anterior cruciate iigament rupture. These in]uries 
usually occur when the leg is foreibly abducted and 
twisted in lateral rotation. This in]ury results in an 
excessive movement anteriorly of the femur on the 
tibial plateau. 

Disioeation of the pateiia. This disloeation usually 
occurs laterally. It is more likely to happen if the lateral 
eondyle of the femur is flat or if the inferior fibers of the 


vastus medialis are weak and do not prevent the 
disloeation. The patella ean also be disloeated by 
direet trauma to the vastus medialis at its insertion 
onto the patella. 

Pateiiar refiex. This reflex tests the L3 segment of 
the spinal eord by striking the patellar tendon with a 
reflex (rubber) hammer and noting eontraetion of the 
quadriceps. 

Arthroseopy of the knee. This is an endoseopie 
examination of the knee joint eavity and allows 
removal of damaged tissue, bone ehips, or pieees of 
torn menisei. The arthroseope is inserted through 
small ineisions used as portals to the joint eavity. 
Potts ankle fractures. Ankle fractures may involve 
the fracture of a single bone, such as the lateral 
malleolus (a 1 st-degree fracture). In addition, a 2nd- 
degree fracture will also involve a break in the me- 
dial malleolus. In a 3rd-degree fracture the talus is 
displaeed laterally and the tibial articular surface is 
fractured ventrally in addition to the fractures of the two 
malleoli. Sometimes the latter is ealled a trimalleolar 
fracture. 

Sprained ankle. The lateral ligaments of the ankle 
joint are those involved in sprained ankle in]uries, and 
these usually occur because of excessive inversion of 
the foot. Anterior and posterior talofibular and the 
calcaneofibular ligaments are the ligaments most 
frequently involved. Swelling and pain usually occur. 
Flat feet. This occurs when there is a flattening of the 
medial longitudinal areh. Usually the taloealeaneo- 
navicular ligament is stretehed and weakened and the 
head of the talus is displaeed inferomedially, resulting 
in the flattening of the medial longitudinal areh. This 
eondition ean often be treated with areh supports and 
foot exercises. 

Club feet. In this eongenital eondition the foot is 
twisted out of normal position. In the most eommon 
type (Talipes equinovarus) the foot is inverted and ad- 
ducted and the anklejoint is plantarflexed. Frequently, 
both feet are affeeted. Surgery ean assist these pa- 
tients to walk without much pain. 




DISSEGTION 




Objeetives 


1 eiean and refleet the trapezins and latissimns dorsi 
mnseles (saperfieial baek muscles). 

2 Llnderstand the source and distribution of the 
posterior primary rami of the segmentaL nerves. 

3 Disseet and cut the vertebral attaehments of the 
rhomboid muscles; identify the levator scapuLae and 
the superior and inferior posterior serratus muscLes 

(intermediate baek muscles). 


4 GLean the LumbodorsaL faseia and separate the three 
prineipaL coLumns of muscLes that make up the 
ereetor spinae muscLe (deep baek muscles). 

5 Disseet through the deep baek muscLes and expose 
the vertebraL coLumn; remove the dorsaL Laminae of 
severaL vertebrae eovering the spinaL eord. 

6 Open the dura mater and study the Lower 8 or 
10 segments of the spinaL eord. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = demente Plate # 
Grant's Atlas, 12th Edition = Grant’s Page # 
Netter's Atlas, 4th Editìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


The baek interaets with the npper and lower limbs and 
forms the dorsal aspeet of the neek, thorax, abdomen, 
and pelvis. The baek also eontains the vertebral eolnmn, 
to which are attaehed many mnseles and which eneases 
the spinal eord that gives rise to the 31 pairs of spinal 
nerves. The snperfieial, intermediate, and deep mnseles 
of the baek will be disseeted, and a portion of the ver- 
tebral eolnmn removed to disseet the lower part of the 
spinal eord. 


► 

Grant’s20, 321, 
3451,342 
Netter’s 170,177, 

180,192 
Rohen 226, 229, 

231,234 


I. Posterior Primary Rami; Trapezìos and 
Latìss1mus Dorsì; Rhombolds and 
Levator Scapulae 


The skin over extensor snrfaees sneh as the baek is 
thieker and tongher than that on flexor snrfaees 
beeanse the dermis is thieker. This dorsal skin is 
snpplied with sensory innervation by entaneons 
branehes of the posterior primary rami of segmen- 

tal nerves (ATLAS PLATES 372, 386 #386.1). These 

are derived from the spinal nerves and eonrse dorsally 
jnst beyond the jnnetion of the dorsal and ventral 
roots. They traverse the deep baek mnseles, snpply 
them with motor innervation, and eontinne to the skin 
of the baek. They perforate two large snperfieial mus- 
eles (trapezius and latissimns dorsi) in their eonrse to 
the skin but they DO NOT supply these superficial 
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muscles with motor innervation (ATLAS PLATE 
382). 

A. Skin ineìsìons. ineisions mnst be made to remove 
the skin and snperfieial faseia to expose the nnder- 
lying trapezins and latissimns dorsi mnseles. 

Make an ineision down the midline of the baek 
from the external oeeipital protnberanee above to the 
5th Inmbar vertebra (Fignre 25-1, A-B). Make fonr 
other ineisions transversely on eaeh side from this 
midline cut. 

1. From the extemal oeeipital protuberance later- 
ally to the mastoid proeess (Fignre 25-1, A-D). 

2. Along the snperior border of the shonlder to 
the aeromion (Fignre 25-1, C-F). 

3. From the inferior angle of the seapnla 
laterally to the posterior axillary fold (Fignre 

25-1, E-G). 

4. From the 5th Inmbar vertebra laterally along 
the iliae erest above the gluteus maximus 

(Fignre 25-1, B-H). 


Commence refleeting the skin at the eorners of the 
ineisions. After refleeting the skin for several inehes, 
make a small ineision in the skin fiap throngh which 
the index finger ean be inserted to apply tension on 
the skin as entting eontinnes. 

Refieet the skin flaps and determine the depth of 
the snperfieial faseia by identifying the nnderlying 
mnsele fibers of the trapezins and latissimns dorsi. 
As you remove the faseia identify some of the 
cutaneous nerves of the baek that have traversed the 
mnseles. In the upper baek probe for these nerves 
about 2.5 em lateral to the spinous proeesses of the 
vertebrae at successive segmental levels. In the lower 
thoraeie and Inmbar levels the nerves penetrate the 
mnseles fnrther laterally (Figure 25-2). 

B. Posterior (Dorsal) Primary Rami of Spinal 
Nerves. When a ventral root emerges from the spinal 
eord, it quickly joins the dorsal root of the same seg- 
ment just distal to the spinal ganglion to form a 
mixed spinal nerve. The mixed spinal nerve trav- 
erses the intervertebral foramen and immediately di- 
vides into anterior and posterior primary rami 

(ATLAS PLATE 386 #386.1). 



Skin ineisions on the baek. 


► 

Grant’s 20, 343 
Netter’s 170,180, 

192,258 
Rohen 229-231 


Eaeh anterior primary ramns passes laterally and 
anteriorly aronnd the body to snpply motor and sensory 
innervation to structures within that segment of the 
neek or trunk or in the limbs. The posterior primary 
ramns passes posteriorly to snpply the deep baek mus- 
eles and the skin of the posterior neek and trunk 

(ATLAS PLATES 372, 376, 377). There are no struc- 
tures in the limbs snpplied by fibers of posterior pri- 
mary rami nerves. Upon passing throngh the baek mus- 
eles, the cutaneous branehes of the posterior primary 
rami reaeh the skin where they divide into medial and 
lateral branehes (ATLAS PLATES 372, 382). 


► 

Grant’s 321, 
322,514 
Netter’s 174, 
254, 424 


After you identify several cutaneous branehes of 
the posterior primary rami eonrsing throngh the 
trapezins and latissimns dorsi mnseles, remove the 
faseia and elean the mnsele snrfaees from the skull 
to the iliae erests. Identify the bonndaries of two 
triangles: the triangle of ansenltatìon and the 
Inmbar triangle (Fignre 25-3). 


► 

Grant’s 321 
Netter’s 254-424 


The triangle of ansenltation is bonnded snperiorly 
by the trapezins mnsele, inferiorly by the latissimns 
dorsi, and laterally by the medial border of the seapnla. 
When a snbjeet is asked to bend forward with both arms 
folded aeross the ehest, the interspaee between the 6th 
and 7th ribs beeomes subcutaneous within this triangle, 
and this allows effeetive auscultation for sonnds in the 
ehest with a stethoseope (Fignre 25-3). 


FIGURE 25-1 
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Posterior primary rami, 

eervieal nerves 



Latissimus dorsi muscle 


Posterior primary rami, 

lumbar nerves 


Great oeeipital nerve 


3rd oeeipital nerve 


Trapezius muscle 


Posterior primary rami, 
thoraeie nerves 


FIGURE 25-2 


primary rami. 


The cutaneous branehes of the posterior 


The lumbar triangle (of Petit) is bounded inferiorly 
by the iliae erest, superiomedially by the latissimus 
dorsi muscle, and snperiolaterally by the external 
abdominal oblique muscle (ATLAS PLATES 11, 373, 
433). The floor of this triangle is formed by the internal 
oblique muscle. On rare oeeasions this may be the site 
of an abdominal (Inmbar) hemia. More frequently the 
snrgeon approaehes the kidney or nreter throngh this 
triangle. 


► 

Grant’s 321, 
513,514 
Netter’s174,177 
Rohen 226, 227, 

234, 403 


◄ 

Grant’s 322,514 
Netter’s 174, 254 


e. Trapezius Muscle (Figure 25-3). The trapezins 
mnsele is triangnlar and flat and extends over the 
baek of the neek and upper posterior thorax. It arises 
superiorly from the oeeipital bone and medially 
from the posterior aspeet of the vertebral eolnmn, 
inelnding the ligamentnm nnehae and the spinons 
proeesses from C7 to T12. From this broad origin 
its upper fibers deseend to the lateral third of the 


► 

Grant’s 515 

► 

Grant’s 321,529, 

754-756 
Netter’s 32, 33, 
177, 429 
Rohen 403, 
405,413 


elaviele, its middle fibers eonrse transversely to the 
aeromion, and its lower fibers aseend to the spine of 

the seapnla (ATLAS PLATE 373). 

The upper fibers of the trapezius, aeting with the 
levator seapnlae mnsele, elevate the scapula; aeting 
with the serratns anterior, it rotates the scapula 
counterclockwise, raising the upper limb above the 
head; with the rhomboid muscles, the trapezius 
retraets the scapula. When its seapnlar and thoraeie 
attaehments are fixed, the trapezins pulls the head and 
neek laterally. 

The trapezins is snpplied by the aeeessory nerve 
after it deseends throngh the posterior triangle of the 
neek. It eonrses along the deep snrfaee of the trapezins, 
aeeompanied by either the snperfieial braneh of the 
transverse eervieal artery or (in eadavers that do not 
have this vessel) by the snperfieial eervieal artery. 
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Trapezius nnuscle 



Deltoid nnucle 


lnfraspinatus 

nnuscle 


Triangle of 
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Latissimos dorsi 
muscle 


External oblique 
muscle 


Lumbar triangle 


FIGURE 25-3 


The trapezius and Latissimus dorsi muscLes; Lines of ineision. 


eiean the attaehments of the trapezins to the 
oeeipital bone snperiorly, the ligamentnm nnehae 
and thoraeie vertebrae medially, and the seapnlar 
spine, aeromion, and elaviele laterally. Clean the 
npper border of the mnsele to the elaviele. Mannally 
free the lateral and inferior borders and separate the 
trapezins from the nnderlying rhomboid mnseles 
along the vertebral border of the seapnla. 

Cut the trapezius from below vertieally about 
2 em lateral to the vertebrae (Figure 25-3). After 


► 

Grant’s 513, 
514,529 
Netter’s 177 
Rohen 402, 405 


cutting upward about 7 or 8 em, turn the lateral flap 
over and identify the aeeessory nerve and aeeompa- 
nying vessels on its deep snrfaee (Figure 25-4). 
Continue the ineision snperiorly to the upper border 
of the muscle and refleet both flaps to expose the 
nnderlying mnseles. 


D. Latissimns Dorsi Mnsele. The latissimns dorsi mus- 
ele is also triangular, and it eovers the Inmbar region 
and lower half of the posterior thorax (ATLAS 
PLATE 373). It takes origin from the lower six 
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Trapezius muscle 


Aeeessory nerve 



Latissimus dorsi muscle 


Levator scapulae muscle 


Rhomboid minor muscle 


Rhomboid major muscle 


Scapula (medial border) 


FIGURE 25-4 


The deep surface of the refteeted trapezius 


muscLe, shovving the aeeessory nerve. 


thoraeie vertebrae, the lumbodorsal faseia, iliae erest, 
and the lower three or four ribs. The muscle fibers 
eonverge snperiorly and laterally, forming a tendon 
about 6 em wide that inserts on the hnmerns (intertn- 
berenlar sulcus) between the teres major and the 
peetoralis major (ATLAS PLATES 54,64). With the 
teres major it prodnees the posterior axillary fold. It 
addnets, extends, and medially rotates the hnmerns 
and swings the arms backward as in swimming. When 
its insertion is fixed and the arms extended, the latis- 
simus dorsi pulls the tmnk forward or upward as in 
elimbing a tree. It is snpplied by the thoraeodorsal 
nerve (ATLAS PLATES 26, 27, 48) and reeeives 
blood by way of the thoraeodorsal braneh of the 
snbseapnlar artery (ATLAS PLATE 24 #24.1). 

eiean the borders of the latissimns dorsi mnsele 
and mannally separate its lower part from nnderlying 


◄ 

Grant’s 321,509, 
510, 514,529 
Netter’s 174,177, 
254, 426 
Rohen 226, 227, 
408,412,413 


► 

Grant’s 321,322 
Netter’s174,175 
Rohen 227 


► 

Grant’s 322, 513, 

514,756 
Netter’s174,177 
Rohen 226, 
235, 405 


stmetnres. Use a enrved ineision to cut the muscle 
from its upper border 5 em lateral to the midline. 
Extend the cut below the last rib but above the iliae 
erest in the region of the Inmbar triangle (Fignre 25-3). 
Refleet the medial flap, but do not destroy the 
nnderlying serratns posterior inferior. Separate and 
refieet the lateral flap from the serratns anterior that 
arises from the ribs. Identify the thoraeodorsal 
nerve and artery eonrsing along the deep snrfaee of 

the mnsele (ATLAS PLATES 26, 27). 

E. Rhomboid and Levator Seapnlae Mnseles (Fignre 
25-5). Three other mnseles attaeh the shonlder to the 
vertebral eolnmn: (from above downward) the levator 
seapnlae, the rhomboid minor, and rhomboid major 

(ATLAS PLATE 373). 

The levator seapnlae arises from the transverse 
proeesses of the upper four eervieal vertebrae. 
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FIGURE 25-5 


The rhomboid and Levator scapuLae muscLes; Lines of ineision. 


This elongated mnsele deseends in the posterior triangle 
of the neek to insert along the npper medial border of 

the seapnla (ATLAS PLATE 376, left side). It is sup- 
plied by fibers from the 3rd and 4th eervieal nerves and 
by the dorsal scapular nerve (C5). 

The rhomboid minor arises from the lower 
ligamentnm nnehae and the spinons proeesses of C7 
and T1 vertebrae. Its fibers deseend to the medial 
border of the seapnla adjaeent to the seapnlar spine 

(ATLAS PLATE 373). 

The rhomboid major arises from the spinons 
proeesses of the 2nd to the 5th thoraeie vertebrae. 
Its fibers also deseend laterally below the rhomboid minor 
to insert along the medial border of the seapnla as far as 
its inferior angle (ATLAS PLATE 373). Both rhomboid 
mnseles are snpplied by the dorsal seapnlar nerve (C5). 

The rhomboid and levator seapnlae mnseles either sta- 
bilize or move the shonlder in eoneert with other mnseles. 
The rhomboids with the trapezins addnet the seapnlas by 


◄ 

Grant’s 321,322, 
513,515,529 
Netter’s 177 
Rohen 226, 

235, 403 

◄ 

Grant’s 513, 514 
Netter’s 177 
Rohen 235, 404 

► 

Grant’s 517, 529 
Netter’s 430, 477 
Rohen 235, 404 


retraeting them eloser to the vertebral eolnmn, and with 
the levator seapnlae, help rotate the seapnla clockwise. 
The levator seapnlae with the trapezins elevates the 
shonlder when its vertebral end is fixed or bends the neek 
to the same side when the shonlder is fixed. 


After refleeting the trapezins and latissimns dorsi, 
identify the levator seapnlae and the two rhomboids. 
Separate the rhomboids mannally from nnderlying 
tissne and identify the dorsal scapular nerve 
deseending deep to the mnseles. Usually the nerve is 
aeeompanied by the dorsal scapular braneh of the 
transverse eervieal artery. The nerve also helps 
snpply the levator seapnlae and most often deseends 
on the medial side of the artery. Sever the rhomboid 
major and minor from the vertebral eolnmn and 
refleet them laterally. Do not cut the levator scapulae 
(Fignre 25-6). 
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11. Intermedìate Muscles of the Baek 
(Figure 25-6) 


Two thin sheets of mnsele lie deep to the trapezins and 
latissimns dorsi but superficial to the ereetor spinae 
mnsele. These are the serratns posterior snperior and 
the serratns posterior inferior. Gonsidered thoraeie mus- 
eles, they attaeh medially to the vertebral column and 
laterally to the ribs (see ATLAS PLATE 376, left side). 
Beeanse they move the ribs, they are also aeeessory 
mnseles of respiration. 

The serratus posterior superior attaehes medially 
to the spinons proeesses of C7, T1 to T3. It is thin and 


► 

Grant’s 21, 
170, 322 
Netter’s174,175 
Rohen 226-228 


quadrilateral and inserts inferolaterally by muscular 
slips to the 2nd, 3rd, 4th, and 5th ribs. Anterior primary 
rami of T2 to T5 intereostal nerves innervate the mnsele. 

The serratus posterior inferior is also thin and 
quadrilateral and arises medially from the spines of T11 
to L3 vertebrae. Its fibers eonrse snperiolaterally to 
insert onto the lower four ribs (ATLAS PLATE 376). 


Sever the serratus posterior superior and posterior 
inferior medially at their attaehments to the vertebral 
eolnmn and refleet the mnseles laterally to expose the 
nnderlying thoraeolnmbar faseia (Fignre 25-6). 


Serratus posterior superior nnuscle 


Serratus posterior inferior nnuscle 


External oblique nnuscle 
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FIGURE 25-6 


The thoracoLumbar faseia 


and the serratus posterior muscLes; Lines of 


ineision. 


Latissimus dorsi muscle (cut) 
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III. Deep Muscles of the Baek (Atlas 

Plates 376, 377, 378) 


The deep baek muscles are a complex system of longi- 
tudinally oriented mnsele gronps stretehing from the 
pelvis to the skull. They eontrol movements of the 
vertebral eolnmn and, to some extent, the head. They 
are powerful and, as a group, extend the flexed vertebral 
eolnmn (trunk) to an npright position and also bend the 
vertebral eolnmn laterally. Smaller deep baek mnseles 
ean rotate the vertebrae. Mnseles of the deep baek are 
important in maintaining postnre, but their great 
strength ean cause severe painful spasms when they go 
into tonie eontraetion. Before addressing these mnsele 
gronps study the thoracolumbar faseìa. 


► 

Grant’s 171-173, 

324 

Netter’s 176, 263, 

264, 496 
Rohen 282, 
335, 453 


A. Thoracolumbar Faseia. The thoracolumbar faseia 
(often erroneonsly ealled Inmbar faseia) extends over 
the mnsele mass of the deep baek. In the thoraeie 
region it is a thin fibrons layer deep (anterior) to the 
serratns posterior snperior that is attaehed to the 
vertebral spines medially and the ribs laterally 

(ATLAS PLATE 376). 


◄ 

Grant’s 169, 
321,322 
Netter’s 174, 
177, 254 
Rohen 226, 227 


In the Inmbar region the thoraeolnmbar faseia 
divides into posterior and anterior layers that enelose 
the ereetor spinae mnsele (Fignre 25-7). The posterior 
layer is a thiek aponenrosis attaehed medially to the 
spinons proeesses of the Inmbar vertebrae and saernm 
and the supraspinous ligaments that intereonneet them. 
It eovers the ereetor spinae mnsele posteriorly and is 
continuous with the aponeurosis from which the 
latissimus dorsi arises. Superiorly, this posterior layer is 
continuous with the origin of the serratns posterior 
inferior and it attaehes to the iliae erest inferiorly. 


The anterior layer is attaehed medially to the trans- 
verse proeesses of the Inmbar vertebrae and the inter- 
transverse ligaments (ATLAS PLATE 386 #386.2). 
It nnderlies the deep snrfaee of the ereetor spinae mus- 
ele but fuses laterally with the posterior layer to form an 
envelope for the ereetor spinae mnsele. This fnsion of 
the two layers gives origin to the upper part of the inter- 
nal oblique muscle of the anterior wall (Fignre 25-7). 

Deep to the anterior layer of the thoraeolnmbar 
faseia is loeated the quadratus Inmbornm mnsele 
(ATLAS PLATE 386 #386.2), eovered on its anterior 
snrfaee by the thin faseia of the quadratus lumborum. 

To expose the lower part of the ereetor spinae 
mnsele, make a vertieal ineision from the 12th rib to 
the iliae erest 5 em from the midline throngh the pos- 
terior layer of thoraeolnmbar faseia (aponenrosis). At 
both ends of the vertieal ineision, cut the aponeurosis 
medially to the midline and laterally to the border of 
the ereetor spinae mnsele. Refieet the aponenrosis 
and lift the lateral side of the ereetor spinae mnsele. 
Observe the line of fnsion between the posterior and 
anterior layers of the thoraeolnmbar faseia loeated at 
the lateral border of the ereetor spinae mnsele. 

Make a vertieal cut along the line of fnsion and ex- 
pose the longitndinal fibers of the nnderlying quad- 
ratus lumborum muscle. Observe that this mnsele 
extends from the lower border of the 12th rib to the 
iliae erest. Now, tum your attention to the deep baek 
mnseles, starting snperiorly with the splenìus eapìtìs 
and splenìus eervieis. 

B. Splenins Gapitis and Splenins Gervieis Mnseles 
(Fignre 25-8). Loeated on both sides of the posterior 
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FIGURE 25-7 


The thoracoLumbar faseia. 
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FIGURE 25-8 


The ereetor spinae muscLe; the spLenius muscLes. 


neek, deep to the trapezins mnseles are the splenins 
eapitis mnseles and, more inferiorly, the splenins 
eervieis mnseles (ATLAS PLATE 376). 

The splenìus eapìtìs arises from the spinons 
proeesses of the npper fonr or five eervieal vertebrae. 
It passes snperiorly and laterally as a straight band to 
insert onto the mastoid proeess of the temporal bone 
and the lateral part of the snperior nnehal line on the 
oeeipital bone. Together, the two splenins mnseles form 
a V (ATLAS PLATE 376), and their simnltaneons 
aetion extends the head posteriorly. Aeting separately, 
eaeh bends the head laterally to that side. 

The splenìus eervieis arises from the spinons 
proeesses of the 3rd to 6th thoraeie vertebrae (ATLAS 
PLATE 376, right side). Its fibers eonrse snperiorly 


► 

Grant’s 323, 
325, 328 
Netter’s174,175 
Rohen 226-228, 

235 

◄ 

Grant’s 323, 

324, 328 
Netter’s 174, 
175,178 
Rohen 226, 234, 
235, 383 


and laterally to insert on the transverse proeesses of 
the npper two or three eervieal vertebrae. It assists the 
splenins eapitis in rotating the neek. 

Deep to the refleeted trapezins, cut the splenius 
eapitis inferiorly at its attaehment on the upper four 
or five eervieal spinous proeesses. Identify and cut 
the 3rd oeeipital nerve (dorsal ramus of C3), which 
pierees the splenius eapitis and the trapezins to get to 
the skin. Sever the attaehments of the splenins 
eervieis from the vertebral spines and refleet the mus- 
ele laterally. 

Turn your attention to the longitndinal baek 
mnseles, eolleetively ealled the ereetor spìnae. 


















































Superfìdal and Deep Baek; Spinal Cord 289 


e. Ereetor Spìnae (Saerospinalis) Mnsele (Fignre 

25-8). This large muscle mass eonsists of groups of 
longitudinally oriented faseieles loeated lateral to 
the vertebral eolnmn and deep to the thoraeolnmbar 
faseia and the serratns posterior, rhomboid, and 
splenins mnseles. The ereetor spinae mnsele gronps 
extend from the saernm and ilium to the skull and 
are divided into three longitndinally oriented eol- 
umns. These eolnmns are the ilioeostalis (lateral), 
longissimns (intermediate), and spinalis (medial) 
parts of the ereetor spinae mnsele (ATLAS 
PLATES 376, 377). 


◄ 

Grant’s 323, 324, 
328, 329 
Netter’s174,175 
Rohen 222 


► 

Grant’s 323, 
324, 328 
Netter’s 155 
Rohen 222 


1. llioeostalis. The ilioeostalis eolnmn eonsists of 
three aseending parts: the ilioeostalis lumborum, 
ilioeostalis thoraeis, and ilioeostalis eervieis. 
Inferiorly, the ilioeostalis eolnmn attaehes to the 
iliae erest and the spines of the Inmbar, saeral, 
and eoeeygeal vertebrae (ATLAS PLATE 377). 

a. Ilioeostalis Inmbornm. From its origin in- 
feriorly, the ilioeostalis lumborum is direeted 
upward and somewhat laterally and inserts on 
the inferior borders at the angles of the lower 
six ribs (ATLAS PLATE 377). 

b. llioeostalis thoraeis. The ilioeostalis thoraeis 
arises from the snperior borders of the 6th to 
12th ribs, slightly medial to the insertions of 
the ilioeostalis lumborum. These faseieles 
aseend on the posterior ehest wall and insert 
along the snperior border of the 1 st to 6th ribs 
and on the transverse proeess of the C7 verte- 
bra (ATLAS PLATE 377). 

e. llioeostalis eervieis. The fibers of the 
ilioeostalis eervieis aseend from the 2nd to the 
7th ribs to the transverse proeesses of the 4th, 
5th, and 6th eervieal vertebrae. 


◄ 

Grant’s 323, 
324, 328 
Netter’s 155 
Rohen 222, 
226, 227 


Lift the cut thoracolumbar faseia and separate 
the ilioeostalis lumborum inferiorly. Follow these 
lateral faseieles upward to their insertions on the 
inferior borders of the lower six ribs (ATLAS 
PLATE 377). 

Identify the origins of the ilioeostalis thorads 
medial to the angles of the lower six ribs. Follow 
these muscular slips upward to their insertions on the 
upper six ribs and on the transverse proeess of the 
C7 vertebra (ATLAS PLATE 377). 


2. Longissimus. The longissimus part of the 

ereetor spinae is the largest and most powerful of 
the muscle columns in the deep baek. Loeated 
medial to the ilioeostalis part, it also eonsists of 
three mnsele bnndles that aseend sneeessively: 
the longissimns thoraeis, longissimns eervieis, 
and longissimns eapitis (ATLAS PLATE 377). 

The longissimus thorads is the largest of these 
three eolnmns, and its lower fibers blend with those 
of the ilioeostalis lumborum. It arises from the 
aponeurosis of the ereetor spinae, the Inmbodorsal 
faseia, and the Inmbar vertebrae. Some faseieles 
aseend medially to insert on the transverse proeesses 
of all of the thoraeie vertebrae, while others aseend 
more laterally to insert on the lower eight or nine ribs 

(ATLAS PLATE 377). 

The longissimus eervids lies medial to the longis- 
simus thoraeis. It arises from the transverse proeesses 
of the upper four or five thoraeie vertebrae and inserts 
onto the posterior tnbereles and transverse proeesses of 
the 2nd to the 6th eervieal vertebrae. 

The longissimus eapitis arises from the upper four 
thoraeie vertebrae and the lower four or five eervieal 
vertebrae. Its faseieles aseend to insert on the mastoid 
proeess of the temporal bone deep to the splenins 
eapitis and sternoeleidomastoid (ATLAS PLATE 377). 

The longissimns thoraeis and eervieis extend the 
vertebral eolnmn and, when one side aets alone, bend 
the vertebral eolnmn to that side. The longissimns 
eapitis extends the head and rotates the head (and faee) 
to the same side. 

In the Inmbar region, identify the longìssìmus 
thorads aseending from the middle of the ereetor 
spinae mnsele mass. Separate it from the ilioeostalis 
laterally and the more medial spinalis mnseles. Fol- 
low some faseieles to their insertions on the trans- 
verse proeesses of the thoraeie vertebrae and the 
posterior snrfaees of the lower eight ribs (use 
ATLAS PLATE 377 as a guide). 

To find the longìssìmus eervieis palpate the upper 
four ribs and identify the mnsele fibers snperior and 
medial to the longissimns thoraeis on the transverse 
proeesses of the upper four thoraeie vertebrae. Follow 
these faseieles upward to the transverse proeesses of 
the 2nd to the 6th eervieal vertebrae. 


Continue superiorly along this muscular column 
and identify the origins of the ilioeostalis eervids at 
the angles of the 3rd to 6th ribs, medial to the in- 
sertions of the ilioeostalis thoraeis. Follow these 
faseieles to the posterior tnbereles and trans 
verse proeesses of the 4th, 5th, and 6th eervieal ver- 
tebrae (ATLAS PLATE 377). 


Find the faseieles of the longissimus eapitis be- 
tween the longissimns eervieis and the semispinalis 
eapitis. Note that these extend from the artienlar 
proeesses of C4 to C7 and the transverse proeesses of 
T1 to T4 snperiorly to the mastoid proeess deep to the 
splenins eapitis and sternoeleidomastoid (ATLAS 
PLATE 377). 




290 DISSEGTION 25 


3. Spìnalìs. The spinalis eolnmn of mnseles lies 
medial to the longissimns eolnmn, and its parts 
are often diffienlt to identify with eertainty (use 
ATLAS PLATE 377 as a guide). The spìnalìs 
thoraeis attaehes below to the spinons proeesses 
of Tll to L2 vertebrae. Its faseieles blend with 
those of the longissimns thoraeis laterally and the 
semispinalis thoraeis on its anterior snrfaee. 
Snperiorly, its fibers extend to the spines of 
several higher thoraeie vertebrae (T1-T4). 

The spinalis eervieis, when present, eonsists of 
vertieally oriented fibers that eonrse upward from the 
spinous proeesses of C7, Tl, and T2 to the spinons 
proeess of the axis (C2). Its fibers are vertieal and may 
be distingnished from the diagonally eonrsing fibers of 
the semispinalis eervieis that extend between the trans- 
verse proeesses below to spinons proeess above. 

The fibers of the spinalis eapitis arise from the 
spinons proeesses of eervieal vertebrae (C2-C6) and 
eonrse vertieally to the oeeipital bone. 

Do not spend much time disseeting the spinalis 
mnseles nnless you have a speeial interest in their 
anatomy. 

D. Transversospinalis Mnsele Group. The transver- 
sospinalis mnseles inelnde the semispinalis, multi- 
fidus, rotatores, interspinous, and intertransverse 
mnseles (ATLAS PLATE 378). The faseieles of the 
semispinalis, multifidus, and rotatores are direeted 
upward and medially from the transverse proeesses 
of lower vertebrae to the spinons proeesses of higher 
vertebr ae. 

1. Semispinalis. The parts of the semispinalis mus- 
ele column are the semispinalis thoraeis, semi- 
spinalis eervieis, and semispinalis eapitis. Fasei- 
eles of the semispinalis thoraeis extend from the 
T6 to TIO transverse proeesses to the spinons 
proeesses of C6 to T4. The fibers of semispinalis 
eervieis eonrse from the transverse proeesses of 
T1 to T6 up to the spinous proeess of C2 to C5. 

The semispinalis eapitis is a more substantial mnsele, 
loeated on the posterior aspeet of the neek deep to the 
splenins eapitis (ATLAS PLATES 376,377,382). It ean 
be identified beeanse an ineomplete and irregnlar tendi- 
nous interseetion usually erosses it. The muscle arises 
from the transverse or artienlar proeesses from C4 to T7 
vertebrae. It aseends to form a flat belly that inserts on the 
oeeipital bone between the snperior and inferior nnehal 
lines, and it will be disseeted with the snboeeipital region. 

The semispinalis thoraeis and eervieis extend the 
thoraeie and eervieal vertebrae and rotate them to the 
eontralateral side, while the semispinalis eapitis extends 
the head. 


◄ 

Grant’s 323, 
328,329 
Netter’s 175 
Rohen 222, 228 


► 

Grant’s 324-326 
Netter’s 176 
Rohen 226, 228 


► 

Grant’s 327-329 
Netter’s 176 
Rohen 226 


◄ 

Grant’s 328, 329 
Netter’s175,176 
Rohen 225, 226, 
228, 237 

► 

Grant’s 324, 
328-330 
Netter’s 176 
Rohen 226 

◄ 

Grant’s 323, 325, 
328-331 

Netter’s 174-176, 
178 

Rohen 222, 226, 
235-238 


2. Multifidus. The multifidus muscle lies deep to 
the semispinalis mnseles and oeenpies spaee 
lateral to the spinons proeesses of all the verte- 
brae between the saernm and axis (ATLAS 
PLATES 378, 380). The parts of the mnsele are 
not named regionally as are other baek mnseles. 
In the saeral region, the multifidus arises from 
the dorsal saernm and dorsal saeroiliae liga- 
ments. In the Inmbar region, the faseienli arise 
from the mamillary proeesses; in the thoraeie 
region, from the transverse proeesses; and in the 
eervieal region, from the artienlar proeesses. 
At eaeh level the fibers pass upward and medially 
to insert on the spinons proeess of a higher verte- 
bra. The most snperfieial fibers extend over four 
to five vertebrae, while deeper fibers course over 
two or three vertebrae. The deepest fibers pass 
only between adjaeent vertebrae. The multifidus 
extends, laterally flexes, and rotates the vertebral 
eolnmn. 

3. Rotatores. The rotatores lie deep to the multi- 
fidus and are loeated at Inmbar, thoraeie, and 
eervieal levels (ATLAS PLATE 378, right 
side). Best developed in the thoraeie region, the 
short rotatores extend between the transverse 
proeess of one vertebra up to the lamina and 
spinons proeess of the next higher vertebra. The 
long rotatores extend aeross two joints. When 
the rotatores aet on one side they rotate the 
vertebral eolnmn to the opposite side, and when 
they aet bilaterally, they extend the vertebral 
eolnmn. 

4. Interspinons and intertransverse mnseles 
(ATLAS PLATES 378, 380). The interspinons 

mnseles are paired short faseieles that extend 
between the spinons proeesses of adjaeent verte- 
brae. The intertransverse mnseles intereonneet 
adjaeent transverse proeesses. These mnseles are 
best developed in the eervieal and Inmbar regions 
and are normally absent or very small in the 
thoraeie region. 


Do not spend time disseeting the transversospinalis 
mnsele gronps. If you have a speeial interest in these 
mnseles, they may be exposed easily upon the removal 
of the longissimns and spinalis mnsele eolnmns. The 
semispinalis eapitis and semispinalis eervieis will be 
disseeted with the snboeeipital stmetnres. 


IV. Vertebral Canal and Spìnal Cord 


The spinal eord is best approaehed by opening the 
vertebral eanal posteriorly. In this disseetion, the lower 
half of the vertebral eolnmn is disseeted. The oeeipital 
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bone, the atlas and axis, their joints, and the eervieal 
spinal eord will be stndied with the snboeeipital triangle. 

A. Vertebral Column on an Articulated Skeleton. 

Before beginning yonr disseetion make the follow- 
ing observations on the vertebral eolnmn in an 
artienlated skeleton. 


► 

Grant’s 289-291, 

300-303 
Netter’s 154,155 
Rohen 188-191, 

197 


Coníìrm the following points (ATLAS PLATE 392): 

1. The vertebral eolnmn eonsists of 33 vertebrae: 
7 eervieal, 12 thoraeie, 5 lumbar, 5 saeral 
(that are fnsed to form the sacrum), and 
4 eandal or eoeeygeal (that are also fnsed, as 
the coccyx). 

2. The eervieal, thoraeie, and Inmbar vertebrae 
are mobile and allow flexion, extension, lateral 
flexion, and rotation of the vertebral eolnmn. 


◄ 

Grant’s 392-394 
Netter’s 153 
Rohen 193 


3. Examine typieal thoraeie and Inmbar vertebrae 
(Figure 25-9). Note that eaeh eonsists of an 


oval, weight-bearing body anteriorly and a 
vertebral areh posteriorly. The body and 
vertebral areh snrronnd the vertebral eanal, 
which eontains the spinal eord, the meninges, 
and the vertebral and spinal blood vessels. 

4. On an individnal vertebra identify the vertieal 
anterior parts of the vertebral areh, ealled the 
pedieles. Posteriorly are the broader laminae 
that form the roof of the vertebral eanal 
enelosing the spinal eord (ATLAS PLATES 
393, 396). 

5. Note that projeeting posteriorly and slanting in- 
feriorly from the vertebral areh is the spinons 
proeess. Identify the paired transverse 
proeesses laterally and the paired artienlar 
proeesses for the adjaeent vertebrae snperiorly 
and inferiorly. 

6. On the body and transverse proeesses of 
thoraeie vertebrae identify eostal faeets that 
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FIGURE 25-9 


TypieaL thorade and Lumbar vertebrae seen from above and from the side 
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articulate with the head and tubercle of the 
ribs (Figure 25-9, A and B). Note that the 
head of eaeh rib articulates on two adjaeent 
vertebral bodies, while the neek of eaeh rib 
artienlates with one transverse proeess. For 
example, the head of the 6th rib artienlates 
with the bodies of the T5 and T6 vertebrae, 
but the tubercle of the 6th rib articulates with 
the transverse proeess only of the T6 vertebra 

(ATLAS PLATES 393-395). 

7. Realize that in life the bodies of adjaeent 
vertebrae are joined by fibroeartilaginons inter- 

vertebral dises (ATLAS PLATES 397, 398). 

The highest dise is interposed between the atlas 
and axis, and the lowest between the 5th Inmbar 
vertebra and the saemm. 

8. Identify the intervertebral foramina laterally 
between the pedieles of adjaeent vertebral 
arehes (ATLAS PLATE 392 #392.1). Throngh 
these foramina eonrse the spinal nerves and 
vessels. 

9. The eervieal vertebrae will be stndied with the 
snboeeipital disseetion. 

B. Vertebral Golnmn in the Gadaver. To expose and 
open the vertebral eolnmn for the study of the spinal 
eord within the vertebral eanal, proeeed as follows: 

1. The eadaver shonld be faee down with a 
wooden bloek plaeed under the pelvis, sinee 
the spinal eord will be approaehed posteriorly. 

2. Remove all soft tissne of the deep baek from 
the midthoraeie region (T5 or T6) to the lower 
saemm. 

3. Cut away the ilioeostalis muscle column and 
all mnsele tissne loeated between the spinons 
and transverse proeesses of the lower six 
thoraeie and five Inmbar vertebrae. This will 
expose the vertebral eolnmn. 

4. Using bone elippers (or a rongenr), remove 
the vertebral spines from the vertebrae. In 
so doing observe the strong snpraspìnons 
lìgaments that intereonneet the tips of the 
spines along the length of the vertebral eolnmn 
(ATLAS PLATE 394 #394.1). Also note the 
interspinons ligaments between the sides of 
the spinons proeesses. These extend from the 
supraspinous ligaments to the ligamenta flava 
(ATLAS PLATE 397 #397.2). Also note the 
intertransverse ligaments between adjaeent 
transverse proeesses. 


► 

Grant’s 336, 337, 

339, 349 
Netter’s 160 
Rohen 230, 232 


◄ 

Grant’s 288B, 297, 
300, 304 
Netter’s 155, 
158,159 
Rohen 2,193, 
198,230 

► 

Grant’s 339 
Netter’s 170 
Rohen 332 

◄ 

Grant’s 286, 292, 
302, 304 
Netter’s 19, 
155-159 
Rohen 193,197, 
198 


► 

Grant’s 286, 339 
Netter’s 169,170 
Rohen 230-232 


◄ 

Grant’s 315, 
304-306 
Netter’s 169,170 
Rohen 198 

► 

Grant’s 334, 335, 

337, 340 
Netter’s 10-9, 
169,170 
Rohen 230-232 


5. With the spinons proeesses cut, identify the lig- 
amenta flava eomposed of yellow elastie tissne 
that intereonneet the laminae of adjaeent verte- 
brae. The fibers of these important ligaments 
allow the laminae a degree of separation dnring 
fiexion of the vertebral eolnmn (ATLAS 
PLATES 395 #395.3,396 #396.4,397 #397.2). 

6 . Remove the laminae of the vertebrae to open 
the vertebral eanal (Fignre 25-10). With a saw 
or bone elippers cut through both sides of the 
dorsal arehes of the thoraeie vertebrae. Use a 
ehisel and mallet to sever the thieker laminae 
of the Inmbar vertebrae. 

7. Upon exposing the spinal eord and its dura 
mater, note that the epidnral spaee between 
the dura and the bone eontains epidnral fat, 
loose areolar tissne, and a plexus of veins 

(ATLAS PLATES 207, 406 #406.1). 


e. Meninges of the Spinal Cord. The three eoverings 
of the spinal eord are the dnra mater, araehnoid 
mater, and pia mater (Fignre 25-11). 

1. Dnra mater. The dnra mater is a tough inelastie 
membrane that eonsists of outer (endosteal) and 
inner (meningeal) layers (ATLAS PLATE 406 
#406.1). The dura eovering the spinal eord is a 
loose sae and represents only the inner meningeal 
layer. The endosteal layer is the periostenm lining 
the inner snrfaee of the vertebral eanal, and 
between these two layers is the epidnral spaee. 
In addition to fat, also loeated in the epidnral 
spaee is the internal plexus of vertebral veins 
that extends the entire length of the vertebral eanal 
(ATLAS PLATE 407 #407.1). These veins 
anastomose snperiorly with the venons sinnses in 
the eranial eavity and drain laterally throngh 
segmental intervertebral veins. 

The dura mater forms tubular sheaths that are 
prolonged laterally over the roots of the spinal nerves 
(ATLAS PLATE 406 #406.1). The spinal dura also 
attaehes around the eirenmferenee of the foramen 
magnnm snperiorly, and it extends downward to the 
2nd saeral vertebra, below which it invests the filum 
terminale to the coccyx. 

2. Araehnoid mater. The araehnoid mater is a 

membranons network that envelops the spinal 
eord (and brain) and lies between the dura mater 
and the pia mater. It is eomposed of eollagen and 
retienlar and elastie fibers, along with fiattened 
eells similar to mesothelial eells. A potential 
spaee, the snbdnral spaee, separates it from the 
dura mater. The more substantial snbaraehnoid 
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FIGURE 25-10 
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spaee is loeated between the araehnoid and the 
pia mater, and it eontains the eerebrospinal ílnìd. 


In the lower Inmbar region, the araehnoid snrronnds 
the nerves of the eanda equina, and the subarachnoid 
spaee enlarges to form a signifieant pool that eontains 
eerebrospinal fluid. This site is used elinieally to seenre 
samples of the fiuid or to injeet snbstanees into the 
eentral nervons system. Lnmbar punctures are most 
often performed between L3 and L4 or L4 and L5 
vertebr ae. 


◄ 

Grant’s 334, 337, 
340, 344 
Netter’s160,161 
Rohen 230-233 


3. Pia mater. The pia mater is a vasenlar membrane 
that elosely invests the brain and spinal eord. It 
eontains eollagenons, retienlar fibers and flat 
mesothelial-type eells whose basement mem- 
brane is enveloped by the end feet of astroeytes 
(pia-glial membrane). The pia mater eontains the 
arteries and veins of the eentral nenral tissne and 
is somewhat denser in the spinal eord than in the 
brain. Below the tapered end of the spinal eord, 
ealled the conus medullaris, the pia mater forms 
a long slender filament, the filum terminale 
(Fignre 25-12). 


◄ 

Grant’s 337, 

339, 342 
Netter’s160,161, 
169-172 
Rohen 230-233 


The pia mater also forms a continuous fibrous sheet 
that courses longitudinally between the dorsal and 
ventral roots on the two sides of the spinal eord. These 
two narrow membranons shelves are ealled dentienlate 
ligaments beeanse at 21 points on eaeh side they form 
toothlike proeesses that extend laterally (pnshing araeh- 
noid with them) to attaeh to the inner snrfaee of the dura 
mater (ATLAS PLATE 404 #404.2). The most superior 
attaehment of the dentienlate ligaments is just above the 
C1 nerve and the lowest is between the T12 and L1 
spinal nerves. 


◄ 

Grant’s 327, 342 
Netter’s 169 
Rohen 231 


After opening the spinal eolnmn, lift the dural sae 
and cut it longitudinally with sharp seissors. At both 
ends of the ineision, cut the dura laterally to expose 
the underlying structures. 
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FIGURE 25-12 


cauda equina. 


The conus meduLLaris, fíLum terminaLe, and 


In the embalmed eadaver the araehnoid mater 
will not be seen as a eomplete membrane. Instead 
wisps of the araehnoid network ean be identified 
between the dura and the pia (ATLAS PLATE 404 
#404.2). Realize that in life the araehnoid forms a 
loose tubular sheath deep to which is the snbaraeh- 
noid spaee filled with eerebrospinal flnid. Note that 
this fluid serves as a cushion of snpport for the spinal 
eord and the nerve roots. 

Identify the delieate pia mater eompletely 
eovering the snrfaee of the spinal eord and eontaining 
all the blood vessels. Note how it penetrates into the 
longitndinal sulci within which eonrse spinal vessels. 


With fine foreeps piek away some pia from the eord 
snrfaee and see that the enmeshed vessels pull away 
with the pial layer. 


► 

Grant’s 334, 337 
Netter’s160,161 
Rohen 231,239 


◄ 

Grant’s 339, 342 
Netter’s 169,172 
Rohen 231,232 


D. Spinal Cord and Spinal Roots. The spinal eord is 
an elongated part of the eentral nervons system 
that oeenpies the upper two-thirds of the vertebral 
eanal (about 45 em). It extends from the foramen 
magnnm to the 2nd Inmbar vertebra where it tapers 
to form the eonns mednllaris. From the lower 
end of the conus a slender filament, the filnm 
terminale, is prolonged to the coccyx (ATLAS 
PLATE 405 #405.2). 
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Attaehed to the spinal eord are the dorsal and 
ventral rootlets of 31 pairs of spinal nerves: 8 eervieal, 
12 thoraeie, 5 Inmbar, 5 saeral, and 1 eoeeygeal nerve 
on eaeh side (ATLAS PLATE 402). Eaeh spinal nerve 
is formed at the jnnetion of the sensory dorsal root and 
the motor ventral root that snpplies that segment. The 
dorsal rootlets at eaeh level eolleet laterally. They eon- 
tain an oval swelling, the dorsal root ganglìon, where 
the eell bodies of the sensory nenrons of that segment 
are loeated (ATLAS PLATE 406 #406.1). Jnst distal to 
the ganglion, the dorsal and ventral roots join to form 
the mixed spìnal nerve. 

The adnlt spinal eord does not fill the entire vertebral 
eanal, and its snbstanee ends at the L2 vertebral level. 
The lower thoraeie, Inmbar, and saeral spinal roots 
deseend for inereasing distanees within the dnra mater 
before reaehing their eorresponding intervertebral 
foramina. In the lower vertebral eanal many spinal roots 
snrronnd the eonns mednllaris and filnm terminate 
within the dnral sae. This is ealled the cauda equìna 

(ATLAS PLATES 403-405). 


◄ 

Grant’s 335-337, 
339, 343 
Netter’s 169,170 
Rohen 232 


1. Note that the narrow thoraeie spinal eord 
enlarges in the Inmbar region (Inmbar enlarge- 
ment) beeanse the Inmbar and saeral spinal 
nerves are large and snpply a large mass of 
tissne in the lower limbs. 

2. Identify the longitndinal dentienlate liga- 
ments, one on eaeh side of the eord. With a 
probe elevate the dorsal rootlets of a thoraeie 
segment and note that the dentienlate ligament 
separates the dorsal roots from the ventral 
roots (ATLAS PLATE 404 #404.2). See how 
the ligament sends toothlike proeesses later- 
ally that attaeh to the dnra. 

3. Identify the tapered lowest part of the spinal 
eord, ealled the eonns mednllaris. Separate it 
from the snrronnding spinal roots and find 
the slender fìlnm terminale extending inferi- 
orly from the eonns. Near the middle of 
the saernm, note that the filnm pierees the 
dnra and eontinnes to the coccyx (ATLAS 

PLATE 403 #403.1). 

4. Observe the roots of the spinal nerves as they 
form the eanda equina (horse’s tail) aronnd 
the eonns mednllaris and filnm terminale. 

5. Follow a dorsal root to its penetration of 
the dnra mater; cut through the dura at 
this site, and identify the oval dorsal root 
ganglion. It will be neeessary to remove a bit 
of bone to find the ganglion ( ATLAS PLATE 
406 #406.1). 


◄ 

Grant’s 335, 337 
Netter’s 169 
Rohen 231 


◄ 

Grant’s 334, 

337, 340 
Netter’s160,161 
Rohen 230, 231 


◄ 

Grant’s 334, 337, 
340, 344 
Netter’s 160, 
161,170 
Rohen 230 


◄ 

Grant’s 336, 343 
Netter’s 169,170 
Rohen 230-232 


6. Lift the eord slightly and see how the ventral 
root joins the dorsal root just distal to the 
ganglion. 


eiinieal Relevanee 


Spina bifida. This developmental defeet is the result 
of an ineomplete fusion of the posterior areh of a 
vertebra in the midline. In more serious eases there is 
a eomplete laek of fusion at the L5 to S1 junction, 
resulting in a bulging dorsally of the meninges 
(meningoeele) or of the meninges and spinal eord 
(myelomeningoeele). 

Seoiiosis. This lateral curvature of the spinal column 
is most frequently loeated in the thoraeie region. 
The cause is usually either muscular or a bony defeet 
in a vertebra (such as hemivertebra). Often, young or 
adoleseent ehildren who had poliomyelitis or have 
eerebral palsy develop seoliosis. One shorter lower 
limb may also cause the eondition because the 
youngster tries to eompensate for that abnormality. 
Kyphosis. This eondition is an abnormal or exag- 
gerated sagittal curvature in the thoraeie or eervieal 
vertebral column, producing a “hunchback” defor- 
mity. In older adults it ean be caused by osteoporo- 
sis. It ean also result from tuberculosis of the spine 
in which the bodies of the vertebrae are weakened 
or degenerated. 

injury to the coccyx. The coccyx ean be in]ured by a 
direet fall on the lower baek or by a painful disloeation 
of the saeroeoeeygeal joint. This in]ury ean also occur 
to women during ehildbirth. 

Fractures of vertebrae. These fractures ean occur 
anywhere along the vertebral column. The prineipal 
danger is the possibility of in]uring the spinal eord. 
Fractures of the eervieal vertebrae are the most 
dangerous because they ean result in both paraplegia 
and interferenee with the eervieal segments that send 
nerve fibers to the phrenie nerves (C3, C4, and C5), 
thereby endangering normal breathing. 
Lamineetomy. This operation on the vertebral column 
removes the spinous proeesses and often the vertebral 
arehes of one or more vertebrae in order to aeeess the 
vertebral eanal and spinal eord.This operation is often 
performed to reduce pressure on the spinal eord or 
nerve roots (e.g., from a herniated dise). 

Lumbar spinal puncture. This procedure, some- 
times referred to as a “spinal tap,” is done to get a 
sample of the eerebrospinal fluid (CSF) from the 
lumbar region of the spinal eord. The CSF is exam- 
ined to determine if blood or inflammatory eells are 
present in the fluid. The needle is inserted between 
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the L3 and L4 or, more frequently, betvveen the L4 and 
L5 vertebrae, vvith the patient leaning forvvard or lying 
on the side vvith the vertebral column flexed. 
Vertebral venous plexus. Frequently ealled Bat- 
son’s veins, this venous system is a multivessel 
pathvvay by vvhieh metastatie tumor eells from ean- 
eers in the pelvis may spread to the vertebral eol- 
umn and the eranial eavity. Venous blood may enter 
this valveless system of veins vvhen intra-abdominal 
pressure is inereased. This route for the return of ve- 
nous blood from the pelvis explains hovv eaneers of 
the prostate may spread to the spinal eord and brain 


even before they are seen in the lungs. Intra-abdom- 
inal pressure is inereased during defeeation, cough- 
ing, or sneezing. 

Herniated dise. Often ealled “slipped dise” or “rup- 
tured dise,” this eondition occurs vvhen the gelatinous 
part of the intervertebral dise (i.e., the nucleus pulpo- 
sus) protrudes through the fibrous ring that surrounds 
the nucleus (annulus fibrosis). Pain results because 
the herniated material may eompress the spinal eord 
or nerve roots. About 95% of herniated dises occur 
betvveen L4 and L5 or L5 and S1 vertebrae or the 
lovver eervieal region. 




DISSEGTION 



Objeetives 


1 VisuaLize the skeletaL features of the posterior skuLL 
and upper two eervieaL vertebrae. 

2 Disseet the suboccipitaL (Cl) and greater oeeipitaL 
(C2) nerves and the oeeipitaL artery and vein on the 
posterior seaLp. 


3 Identify the four muscLes that define the 
suboccipitaL triangLe on eaeh side. 

4 Expose the fLoor of the suboccipitaL triangLe and see 
the vertebraL artery erossing from LateraL to mediaL 
deep in the triangLe. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 


are the atlantooeeipital and atlantoaxial artienlations, 
and these are speeialized for nodding and rotating the 
head. 


Grant's Atlas, 12th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


The snboeeipital region is loeated below the oeeipital 
bone on the posterior aspeet of the neek. Within this 
region is the important suboccipital triangle, which 
lies deep to the splenins eapitis and semispinalis eapitis 
mnseles. The borders of this triangle are formed by the 
snboeeipital mnseles, and the region eontains eervieal 
nerves, the important vertebral artery, and venons 

ehannels (ATLAS PLATE 383). 


◄ 

Grant’s 330-332 
Netter’s175,176 
Rohen 35 


► 

Grant’s 614, 
616, 617 
Netter’s 7, 8 
Rohen 25, 32, 33 


I. Posterior Skull and First Two 
eervieal Vertebrae 


The skeletal strnetnres in the snboeeipital region are 
the oeeipital bone, the atlas, and the axis. The joints 


◄ 

Grant’s 292-297, 
614,616, 617 
Netter’s 12,17, 
21,22 

Rohen 32, 33, 
198, 200 


On a skeleton with an intaet sknll and vertebral 

eolnmn observe the following: 

A. Two horizontally enrved ridges, one above the 
other, on both sides of the extemal snrfaee of the 
oeeipital bone. These are the snperior and inferior 
nnehal lines (Figure 26-1) on which attaeh mnseles 
of the posterior neek (ATLAS PLATES 569,591). 

B. The external oeeipital protnberanee, a bony 
prominenee in the midline between the two 
snperior nnehal lines (ATLAS PLATE 591). This 
prominenee lies at the npper end of the external 
oeeipital erest that ends at the foramen magnnm 
and affords attaehment for the ligamentnm 
nnehae. 

e. Identify the midline jnnetion of the oeeipital 
bone with the two parietal bones. This site is the 
lambda and, in the newborn, the loeation of the 

posterior fontanelle (ATLAS PLATE 572 
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External oeeipital 
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Superior nuchal 
line 


Inferior nuchal 
line 


External oeeipital 
erest 

Foramen magnum 


FIGURE 26-1 


Photograph of the posterior aspeet of the skuLL, shovving the bony proeesses on the oeeipitaL bone. 


#572.1). Extending laterally between the oeeipi- 
tal and parietal bones is the lambdoìd suture 

(ATLAS PLATES 568, 569). 

D. Identify the artienlation of the oeeipital bone 
with the temporal (mastoid part) and parietal 
bones, ealled the asterion. 

E. Identify the atlas. Observe that it has no trne 
spinons proeess and that it laeks a body (ATLAS 
PLATE 388, Figure 26-2 A). Also note: 

1. The delieate posterior areh and the groove on 
its snperior snrfaee for the vertebral artery. 

2. The posterior tubercle of the posterior areh 
on which attaehes the ligamentnm nnehae. 

3. The transverse proeesses within which are 
the foramina for the vertebral arteries. 

4. The anterior tnberele on the enrved anterior 
areh. Note that when the atlas and axis are 
artienlated, the odontoid proeess (dens) of 
the axis projeets upward behind the anterior 
areh. It is maintained there by a strong trans- 
verse ligament (ATLAS PLATE 390 #390.2). 

5. The eoneave snperior artienlar faeets loeated 
on the superior surfaces of the lateral masses. 
These reeeive the oeeipital eondyles. Note the 
two circular inferior artienlar faeets on the 
inferior snrfaee of the lateral masses that 
artienlate with the axis. 


◄ 

Grant’s 608, 609 
Netter’s7,12 
Rohen 35 


F. Identify the axis (C2) and observe that it serves 
as a pivot on which the atlas and skull rotate 

(ATLAS PLATE 388 #388.3, Fignre 26-2B). 

Note the: 


◄ 

Grant’s 612 


◄ 

Grant’s 297, 
292-297 
Netter’s17, 21 
Rohen 198, 200 


► 

Grant’s 294-299 
Netter’s17, 21,22 
Rohen 189,190, 

198,199 


1. Odontoid proeess (dens) that projeets 
upward from the vertebral body. Observe the 
oval articular faeet on the anterior snrfaee of 
the dens that forms a joint with the posterior 
aspeet of the anterior areh of the atlas. 

2. Transverse groove on the posterior snrfaee of 
the dens aeross which eonrses the transverse 
ligament of the atlas. 

3. Snperior and inferior artienlar faeets on the 

upper and lower snrfaees of the body of the 
axis. These artienlate with the atlas and the C3 
vertebra. 


4. Small transverse proeesses and foramen on 

eaeh side for the vertebral artery. 

5. The thiek laminae and pedieles and the large 
spinons proeess. Onto the latter attaeh several 
mnseles that move the head. 


► 

Grant’s 20, 321, 
330, 331 
Netter’s 174,177, 

180, 258 
Rohen 226, 227, 

229, 234 


II. Dorsal Ramì of the Cervìcal Nerves 
(Atlas Plate 382) 

The skin on the baek of the neek and the posterior sealp 
is snpplied by sensory fibers in the dorsal primary rami 
of eervieal nerves. These rami eonrse throngh the deep 
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FIGURE 26-2 


CervicaL vertebrae seen from their supen‘or 


aspeet. A. The atLas. B. The axis. C. The C5 vertebra. 


baek muscles and supply them with motor innervation. 
After eonrsing throngh the deep baek mnseles, the dorsal 
primary rami perforate the trapezins mnsele to get to the 
snperfieial faseia and skin. They DO NOT snpply the 
trapezins with innervation, but simply pass through it to 
reaeh the surface. 

The dorsal primary ramus of C1 is ealled the 
suboccipital nerve. It is prineipally a motor nerve and 


► 

Grant’s 330, 331 
Netter’s 178 
Rohen 236, 237 


► 

Grant’s 321, 
330-332 
Netter’s 24, 
177,178 
Rohen 234-240 


► 

Grant’s 298, 
330, 633 
Netter’s 24, 
177,178 
Rohen 234, 237 


► 

Grant’s 321 
Netter’s177,178 
Rohen 226, 234, 

236, 237 


► 

Grant’s 322, 
323, 328 
Netter’s 174, 
175,178 
Rohen 235 


will be disseeted when the snboeeipital triangle is 
exposed (ATLAS PLATE 383). 

The dorsal primary ramus of C2 is both motor and 
sensory and is larger than other eervieal dorsal rami. It 
emerges laterally between the atlas and the axis and 
gives rise to a small lateral braneh that snpplies motor 
fibers to the splenins eapitis, semispinalis eapitis, and 
longissimns eapitis. The larger medial braneh is the 
greater oeeipital nerve (ATLAS PLATES 382, 383, 
Fignre 26-2). It aseends aeross the snboeeipital trian- 
gle, pierees the semispinalis eapitis, and emerges super- 
fieially, where it is joined by the oeeipital artery, a 
braneh of the external earotid. The nerve and artery 
divide into terminal branehes that snpply the skin of the 
posterior sealp (ATLAS PLATE 382). 

The dorsal primary ramns of C3 is a mixed nerve 
and is found between the axis and the 3rd eervieal 
vertebra. It divides into a lateral braneh that often joins 
C2 and a medial braneh that pierees the splenins eapitis 
and trapezins to snpply the skin of the lower oeeipital 
region as the 3rd oeeipital nerve (Fignre 26-3). 

Beeanse the deep faseia on the posterior sealp is 
dense, it is sometimes diffienlt to disseet the greater 
oeeipital nerve and oeeipital artery. Know where to 
look. 

With skin refieeted from the posterior skull, feel 
for the most prominent point on the external oeeip- 
ital protnberanee, the inion. Disseet into the deep 
faseia 3 em inferior to the inion and 2 em lateral to 
the midline to identify the site where the greater 
oeeipital nerve pierees the semispinalis eapitis and 
trapezins (ATLAS PLATE 382). 

Carefully detaeh the trapezins from the oeeipital 
bone snperiorly and the seapnla laterally. Refieet the 
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FIGURE 26-3 


trapezius. 


MuscLes of the posterior neek deep to the 
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muscle medially to the vertebral column. To free the 
nerve, cut through the trapezius from the site where 
the greater oeeipital nerve pierees it to its upper 
border. Deep to the trapezius is the splenìus eapìtìs 
muscle. Transeet this mnsele midway along its belly, 
turn baek its ends, and identify the oeeipital artery 
eonrsing from lateral to medial deep to the splenins 
(Figure 26-3). 

Deep to the splenins eapitis detaeh the semi- 
spinalis eapitis mnsele from the oeeipital bone 
(Fignre 26-4). This mnsele ean usually be identified 
beeanse its fibers are vertieal, and it frequently 
eontains a tendinons interseetion throngh its belly 
(ATLAS PLATE 377). To free the nerve, cut through 
the muscle from the point where the greater oeeipital 
nerve penetrates it to its upper border. Now follow the 
greater oeeipital nerve and artery along their eonrse 
on the sealp. 

With the trapezins, splenins eapitis, and semi- 
spinalis eapitis mnseles refieeted, the mnseles of the 
snboeeipital triangle are exposed (ATLAS PLATE 
378). Follow the greater oeeipital nerve downward to 
the inferior border of the obliquus eapitis inferior 
mnsele. 


III. Subocdpìtal Tríangle 

(Atlas Plates 383-385) 

Four small suboccipital muscles on eaeh side deep to 
the semispinalis eapitis are eoneerned with extension of 
the head at the atlantooeeipital joints and rotation of the 
head at the atlantoaxial joint. Three of the four muscles 
bound the suboccipital triangle. These are the reetns 
eapitis posterior major, obliquus eapitis snperior, 


◄ 

Grant’s 322, 323, 
325, 328, 330 
Netter’s 174-176, 
178 

Rohen 237, 238 


◄ 

Grant’s 330, 332 
Netter’s 178 
Rohen 236, 237 


► 

Grant’s 330-332 
Netter’s 178 
Rohen 237, 238 

► 

Grant’s 330-332 
Netter’s 175, 
176,178 
Rohen 237, 238 

◄ 

Grant’s 330-332 
Netter’s 175, 
176,178 
Rohen 237, 238 
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Splenius eervieis muscle 
Levator scapulae muscle 


FIGURE 26-4 


muscLes. 


The saerospinaLis and Longissimus eapitis 


► 

Grant’s 330, 332 
Netter’s 178 
Rohen 237, 238 


► 

Grant’s 299, 764, 

806, 807 
Netter’s 32, 33, 71 
Rohen 168,169 


and obliquus eapitis inferior. The 4th mnsele, the 
reetns eapitis posterior minor, is loeated just medial 
to the major (Fignre 26-5). 

The obliquus eapitis inferior stretehes laterally 
from the spinous proeess of the axis upward to the 
transverse proeess of the atlas. It tums the faee toward 

the same side (ATLAS PLATES 384 #384.1, 385). 

The obliquus eapitis snperior is a vertieal muscle 
extending from the transverse proeess of the atlas 
snperiorly to the oeeipital bone, attaehing between the 
snperior and inferior nnehal lines. It extends the head. 

The reetns eapitis posterior major arises from the 
spinons proeess of the axis and aseends to insert on the 
lateral part of the snperior nnehal line of the oeeipital 
bone. It extends the head and bends it laterally to the 
same side (ATLAS PLATE 384 #384.1). 

The reetns eapitis posterior minor is smaller and 
lies medial to the major. It arises from the posterior areh 
of the atlas and inserts on the inferior nnehal line of the 
oeeipital bone. It also extends the head. 

All four suboccipital muscles are supplied by the 
posterior primary ramus of Cl, ealled the snboeeipi- 

tal nerve. This nerve (ATLAS PLATES 383, 385) 

eonrses throngh the snboeeipital triangle, giving motor 
branehes to the four muscles, and it also sends a braneh 
to the semispinalis eapitis. 

Remove the fibrons eonneetive tissne and fat deep 
to the semispinalis and identify the three mnseles that 
form the snboeeipital triangle. Find the obliquus 
eapitis inferior, the inferior bonndary of the triangle, 
as it extends from the spinons proeess of the axis to 
the transverse proeess of the atlas. Identify the 
obliquus eapitis snperior, the lateral bonndary, 
attaehed to the transverse proeess of the atlas and 
extending vertieally to the oeeipital bone. 

Identify the reetns eapitis posterior major, the 

medial bonndary of the triangle extending from the 
spinons proeess of the axis to the lateral half of the su- 
perior nuchal line of the oeeipital bone. Also identify 
the reetns eapitis posterior minor loeated medial to 
the major and extending from the posterior tnberele of 
the atlas to the medial half of the snperior nnehal line. 

Probe the tissne within the snboeeipital triangle and 
find the snboeeipital nerve (ATLAS PLATE 385). 
This nerve is the posterior primary ramus of C1, and it 
snpplies all four muscles of the suboccipital region. 


IV. Vertebral Artery 


The vertebral artery is the first braneh from the snbelavian 
artery, and it arises from its posterior aspeet (ATLAS 
PLATES 543, 544). The fìrst part of the vertebral 











































































Baek of the Neek and the Snboeeìpìtal Regìon 301 


Basilar artery 


Rectus eapitis posterior 
minor muscle 



Posterior 

atlantooeeipital 

membrane 


Obliquus eapitis 
superior muscle 


Rectus eapitis posterior 
major muscle 


Posterior tubercle of atlas 


Spinous proeess of axis 


Obliquus eapitis 
inferior muscle 


FIGURE 26-5 


The suboccipitaL triangLes, shovving the vertebraL arteries and their junction to form the basiLar artery, 


courses superiorly, medially, and deeply betvveen the 
anterior sealene and longns eolli mnseles and normally 
enters the transverse foramen of the C6 vertebra. 

The seeond part aseends throngh the transverse 
foramina of the upper six eervieal vertebrae. It is 
surrounded by a plexus of veins and sympathetie nerve 
fibers and reaehes the upper surface of the transverse 
proeess of the atlas (ATLAS PLATE 543 #543.1). The 
third part of the vertebral artery bends 90° medially to 
lie along a groove on the posterior areh of the atlas. It 
is at this site that the vertebral artery erosses the 
floor of the snboeeipital triangle from lateral to 
medial. The dorsal ramus of the C1 nerve emerges dor- 
sally betvveen the artery and the posterior areh of the 

atlas (ATLAS PLATE 385). 

The fonrth part of the vertebral artery makes 
another 90° turn snperiorly and pierees the posterior 
atlantooeeipital membrane to enter the eranial eavity 
throngh the foramen magnnm. Aseending medially to 
the ventral snrfaee of the mednlla oblongata, it joins the 
vertebral artery from the other side to form the basilar 
artery (Fignre 26-5). 

In the neek, the vertebral artery gives off muscular 
and segmental intervertebral spinal branehes. In the 


eranial eavity, it gives off the anterior spinal artery 
just belovv the junction that forms the basilar artery 

(ATLAS PLATE 404 #404.1). The two anterior spinal 

arteries join and deseend along the anterior median 
fissnre of the spinal eord, and they anastomose with 
segmental spinal branehes that enter the eord along the 
roots. The posterior inferior eerebellar braneh is the 
largest braneh from the vertebral artery (ATLAS 
PLATE 581 #581.1). It takes a winding eonrse to sup- 
ply structures in both the mednlla and the eerebellnm. 

The posterior spinal artery may braneh from the 
vertebral, but usually it is derived from the posterior 
inferior eerebellar braneh. It deseends on the postero- 
lateral snrfaee of the spinal eord just medial to the dor- 
sal roots, and it anastomoses with segmental spinal 
arteries that enter the eord along the dorsal roots. 

Saw throngh the middle of the elaviele, open the 
sternoelavienlar joint, and mobilize the medial half 
of the elaviele. Leave the elavienlar attaehment of 
the sternoeleidomastoid muscle. Separate the inter- 
nal jugular vein and eommon earotid artery and 
loeate the vertebral artery posterior to them as it 


► 

Grant’s 646, 647 
Netter’s139,141 
Rohen 93, 474 


◄ 

Grant’s 299, 

332, 764 
Netter’s 21,33, 
136,171,178 
Rohen 69, 71, 

168, 240 

► 

Grant’s 341,342 
Netter’s139,141 
Rohen 232 


◄ 

Grant’s 646, 647 
Netter’s 136,139, 
141,171 
Rohen 93 
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branehes from the snbelavian (ATLAS PLATES 
543, 544). 

Traee the vertebral artery snperiorly and medially 
behind the anterior sealene mnsele and in front of the 
longns eolli mnsele to the transverse proeess of the C7 
vertebra. Note that the artery enters the transverse 
foramen of the C6 vertebra and then aseends in the 
neek throngh the transverse foramina of the npper six 
vertebrae (ATLAS PLATE 544 #544.1). 

Retnrn to the snboeeipital triangle and sever the 
attaehments of the inferior oblique and rectus eapitis 
posterior major from the spinous proeess of the axis. 
Refleet these muscles, remove the underlying fat, and 
traee the vertebral artery from lateral to medial. Note 
that it perforates the posterior atlantooeeipital mem- 
brane to enter the eranial eavity throngh the foramen 
magnnm. 


◄ 

Grant’s 279, 764 
Netter’s 32, 33, 
136 

Rohen 168,169 


◄ 

Grant’s 299, 

332, 764 
Netter’s 136,178 
Rohen 69,71,240 


eiinieal Relevanee 


Disloeation of eervieal vertebrae. Cervical verte- 
brae are less tightly articulated with eaeh other, and 
their faeets are more horizontal. This makes them 
more prone for disloeation rather than fracture. Less 
severe disloeations may not injure the spinal eord; 
however, severe disloeations ean in]ure the eervieal 


spinal eord, resulting in sensory or motor disabilities 
in the upper and lower limbs. 

Fracture or disloeation of the atlas. The first 
eervieal vertebra is a relatively delieate bony ring 
with lateral masses intereonneeted by a transverse 
ligament. Blows on the top of the head or head-first 
falls (such as diving in a shallow swimming pool) 
may eompress the lateral masses, thereby fracturing 
one or both arehes. This ean result in rupture of the 
transverse ligament and release the odontoid 
proeess of the axis. This endangers the eervieal eord 
with puncture by the pointed dens. 

Fracture or disloeation of the axis. The areh of the 
axis is most frequently fractured when the head is hy- 
perextended on the neek. This fracture is the means 
by which hanging results in death, and it is sometimes 
ealled the “hangman’s fracture.”The body of the axis is 
displaeed forward from the C3 vertebra, and in]ury to 
the brain stem and upper spinal eord results in death. 
eervieal dise herniation. Less eommon than herniation 
in the lumbar region, herniation of eervieal intervertebral 
dises most frequently occurs between the 5th and 6th 
eervieal vertebrae or between the 6th and 7th vertebrae. 
Pain is felt in the lower neek and along the peripheral field 
of the involved nerve. Protrusions of dise substance 
may eompress the spinal eord and eompress the blood 
supply of the eord. 




DISSEGTION 



Objeetives 


1 Exannine eertain bony Landmarks on an artieoLated 
skuLL and study the surface anatomy of the faee and 
forehead. 

2 Disseet the muscLes of faeiaL expression and the 
other superficiaL structures of (a) the Lips, 
mouth, and ehin; (b) the externaL nose; and 
(e) the anterior orbitaL region and the eyeLids. 


3 Disseet the superficiaL vesseLs of the faee and 
branehes of the trigeminaL nerve. 

4 Disseet the parotid gLand and its duct and 
the branehes of the faeiaL nerve on the 
superficiaL faee. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtlon = Atlas Plate # 
Grant's Atlas, 12th Edition = Grant’s Page # 
Netter's Atlas, 4th Editìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


L Bony Landmarks and Snrfaee 
Anatomy of the Faee and Forehead 


The bones of the sknll artienlate at sntnre lines and 
give the head its general eonfignration and shape. The 
soft strnetnres that overlie the faeial bones and the 
eartilages of the nose and ears present identifiable 
featnres that we use to reeognize one another. 
Knowledge of faeial anatomy is essential for the 
repair of disfiguring faeial injnries and developmen- 
tal defeets. Examine the following on an artienlated 
skull: 


► 

Grant’s 610, 611 
Netter’s 2 
Rohen 22, 23, 27 


A. Front of Sknll and Mandible (ATLAS PLATE 

567). Note the following: 

1. The two bony orbits. These eavities eontain the 
eyeballs and other related stmetnres. The upper 
border of eaeh orbit is ealled the snpraorbital 
margin and is formed by the frontal bone. 

2. The snpraorbital foramen (or noteh) loeated 
about 3 em lateral to the midline along the 
snpraorbital margin. Throngh this opening 
pass the snpraorbital vessels and nerve. 

3. The infraorbital margin is formed by the 
maxilla medially and the zygomatie bone 
laterally. Identify the infraorbital foramen 
below the infraorbital margin about 3 em 
lateral to the midline. Throngh this opening 
eonrse the infraorbital vessels and nerve. 


4. The anterior nasal apertnre that opens into 
the nasal eavities. It is bonnded laterally and 
below by the maxillary bones and above by 
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the nasal bones. Throngh the apertnre ean be 
seen one or more nasal eonehae laterally and, 
in living persons, the nasal septnm in the 
midline. 


5. That below the infraorbital foramen, the root 
of the eanine tooth forms an elevation ealled 
the eanìne eminenee. This is loeated between 
two depressions: the eanìne fossa laterally and 
the ineisive fossa medially. 


6. That the mandible is the largest bone of the 
faee. It has two halves at birth, but the fibrous 
joint between them anteriorly beeomes ossified 
by the end of the first year. Identify the mental 
protnberanee that forms the bony prominenee 

of the ehin (ATLAS PLATE 568). 


7. The curved body of tbe mandible and its 
alveolar part that eontains the soekets for the 
lower teeth. About 3 em lateral to the midline 
identify the mental foramen. Throngh this 
opening the inferior alveolar nerve and vessels 
emerge. They are then ealled the mental 
vessels and nerve. 


8. Confirm that the snpraorbital, infraorbital, and 
mental foramina, throngh which pass the 
prineipal sensory nerves of the faee, are aligned 
vertieally about 3 em lateral to the midline (AT- 

LAS PLATE 567). 

B. Lateral Aspeet of tbe Sknll and Mandible 
(ATLAS PLATE 568). Note: 

1. That the body of the mandible is eontinned 
posteriorly on both sides to the angles of tbe 
mandible, from which the broad rami 
projeet upward on eaeh side. 

2. That the lateral snrfaee of the mandibnlar 
ramns is flat, and its upper border is marked 
by the mandibnlar noteb. This border is 
bounded anteriorly by the pointed eoronoid 
proeess and posteriorly by the ronnded 
artienlar eondyle of tbe mandible. 

3. The mandibnlar foramen on the medial 
snrfaee of the ramus (ATLAS PLATE 634 
#634.2). The medial border of this foramen 
is marked by a phlange of bone ealled the 
lingnla. Into this foramen pass the inferior 
alveolar vessels and nerves for the lower 
teeth. 

4. That the zygomatie bone forms the promi- 
nenee of the eheek below and lateral to the 
orbit (ATLAS PLATE 568). Observe that it 

artienlates with an anterior projeetion of the 


◄ 

Grant’s 611 
Netter’s 2 
Rohen 22, 23, 27 


► 

Grant’s 674, 675 
Netter’s 16 
Rohen 54 


temporal bone to form the thin zygomatie 
areb. 

5. The temporomandibnlar joint (TMJ) by 

following the zygomatie areh posteriorly. 
Posterior to the joint note the opening of the 

external aeonstie meatns. 
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53, 59, 68 
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6. The temporal fossa medial to the zygomatie 
areh. This extends upward on the side of the 
skull to the snperior temporal line. Within 
this fossa is loeated the temporalis mnsele. 

7. The infratemporal fossa, inferior to the tem- 
poral fossa and behind the maxilla. Observe 
that it eommnnieates with the temporal fossa. 

8. The lateral pterygoid plate of the sphenoid 
bone that is separated from the maxilla by the 
pterygomaxillary fissnre. Probe a small in- 
verted pyramidal spaee behind the orbit, ealled 
the pterygopalatine fossa. Note that it eom- 
mnnieates with the infratemporal fossa throngh 
this fissnre (ATLAS PLATE 568 #568.2). 

9. The mastoid proeess of the temporal bone 
loeated posterior to the extemal aeonstie mea- 
tus. Also identify the slender styloid proeess 
on the base of the skull anterior to the mastoid 

proeess (ATLAS PLATE 568 #568.1). 

10. The stylomastoid foramen, posterior to the 
base of the styloid proeess (ATLAS PLATE 
591, rigbt side). This foramen transmits the 
faeial nerve onto the faee. The stylomastoid 
braneb of tbe posterior anrienlar artery 
enters the foramen on its way to the middle ear. 


II. Skìn Indslons; Refleetions 
of Skin Flaps (Figure 27-1) 


Skin ineisions must not be deeper than the epidermal 
layer or else snperfieial faeial mnseles will be removed 
along with the skin flaps. The skin of the faee varies in 
thiekness. It is thin around the eyes, thieker over the 
forehead, temples, and around the mouth, and thiekest 
over the ehin. The mnseles of the faee are embedded 
within the eonneetive tissue immediately deep to the 
skin. 


◄ 

Grant’s 612, 613 
Netter’s 4 
Rohen 20-23 


A. Skin Indsìons. The eadaver is to be supine (faee 
up) with a wooden bloek plaeed under the 
posterior neek. 

1. Make a midline ineision on the sealp from the 
vertex to the forehead, down the middle of the 
nose to the upper lip (Fignre 27-1: A-B-C). 
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FIGURE 27-1 


Skin indsions on the snperfidaL faee 


Continue in the midline from the middle of the 
lower lip, over the ehin, and along the neek to 
the suprasternal noteh (Figure 27-1: D-E-F). 

2. Make eirenlar ineisions from the nose aronnd 
both orbits to the upper border of the external 

ear (Figure 27-1: B-G). 

3. Make another eirenlar ineision aronnd the 
mouth, elose to the margin of the lips. Carry this 
ineision laterally on both sides to the lower bor- 
der of the external ears (Figure 27-1: C-H). 

4. Make ineisions on eaeh side from the lower 
margin of the ehin in the midline, laterally 
along the lower border of the mandible to the 
ear lobe (Figure 27-1: E-H). 


dermis form a pnnetated pattern and attaeh into 
pits on the deep snrfaee of the epidermis. 

1. Remove the anterior forehead skin flaps at 

the bridge of the nose between the eyebrows. 
Note that the subcutaneous tissue is both dense 
and thiek. 

2. Remove the maxillary skin flaps. Even 
thongh the skin is thinner than on the fore- 
head, use the dermal papillae as your guide. 
Refleet the flaps laterally to the external ear 
and remove the skin aronnd the mouth to the 
margin of the upper lip. 

3. Remove the mandibular skin flaps next. Cut 
around the margin of the lower lip and refleet 
the flaps laterally. Remove the skin from 
the anterior neek, leaving the nnderlying 

platysma mnsele intaet. 


III. External Muscles of the Mouth 

(Figure 27-2) 


Several snperfieial faeial mnseles attaeh to the upper 
and lower lips. These ehange the shape of the mouth, 
and their fibers interlaee with the eirenlar fibers of the 
orbienlaris oris that elose the mouth. Blending with 
the orbienlaris oris from below, above, and from the 
sides, these mnseles elevate and depress the lips 

(ATLAS PLATES 547, 548). 

A. Expose the oval fibers of the orbienlaris oris 
mnsele by removing the skin above and below 
the lips. 

B. At the lateral angle of the mouth, define the 
depressor angnli oris and the slightly deeper 
depressor labii inferioris extending upward to 
the eorner of the mouth. Note that these muscles 
reeeive fibers from the platysma mnsele in the 
neek (ATLAS PLATE 547). 

e. Identify a series of mnseles that eonverge on the 
mouth from above. Erom lateral to medial, these 
include: 


► 

Grant’s 629, 630 
Netter’s 27, 54 
Rohen 62, 63 


5. Make vertieal ineisions down the lateral snrfaee 
of the head from the vertex to the upper border 
of the external ear (Fignre 27-1: A-G). 

B. Skin Refleetions. The ineision lines deseribed 
above ereate four flaps on eaeh side, as shown in 
Fignre 27-1. Remove the flaps by entting the 
epidermal layer only to the depth of the dermal 
papillae. These small eonieal projeetions of 


1. The zygomatiens major and a thin mnsele 
slip above it, the zygomatiens minor. These 
mnseles extend from the zygomatie bone to 
the angle of the mouth, which they draw 
upward and laterally, as in langhing. 

2. The levator labii snperioris that deseends 
from the lower margin of the orbit to the upper 
lip. It raises the upper lip. 
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FIGURE 27-2 


The muscLes of faeiaL expression. 


3. The small levator labii superioris alaeque 
nasi, which passes downward from the medial 
angle of the eye. It divides into a faseiele that 
attaehes to the alar eartilage of the nose and a 
more lateral slip that blends with the levator 
labii snperioris. 

D. At the lateral angle of the month, find the small 
risorius muscle that eonrses horizontally 
snperfieial to the platysma fibers. It is the 
“grinning” mnsele. 


E. Upon disseeting the levator anguli oris and 
buccinator, do not cut the faeial artery that 
aseends snperfieial to these mnseles. 

1. On one side of the faee cut the origins of the 
zygomaticus major and minor and turn them 
downward. Deep to these find the faeial artery, 
and then use foreeps to remove the buccal fat 


◄ 

Grant’s 626, 629 
Netter’s 60,122 
Rohen 76, 77, 79 


pad from a small fossa anterior to the masseter 

mnsele (ATLAS PLATE 548). 

2. Find the levator anguli oris deep to the leva- 
tor labii snperioris and bneeal fat pad (ATLAS 
PLATE 547). It arises from the eanine fossa 
of the maxilla and deseends to the angle of the 
mouth. 

3. Realize that the buccinator mnsele forms the 
lateral wall of the oral eavity. Plaee a finger 
into the mouth and press the eheek outward. 
The buccinator lies between the mandible and 
the maxilla (Fignre 27-3). 


IV. External Nose (Atlas Plate 613) 


The external nose is formed by a framework of bone 
and hyaline eartilage. It is pyramidal in shape, and the 
framework is eovered by delieate mnsele fibers and 
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skin. Snperiorly, the root of the nose is eontinnons with 
the forehead. It extends downward and anteriorly as the 
dorsum of the nose. Inferiorly, the base of the nose 
over the npper lip is perforated by apertnres ealled the 

nostrils or external nares. 


eontinnation of the anterior ethmoid nerve 
from VI. It snpplies the lateral skin (ala), the 
tip (apex), and the skin aronnd the nostril 

(vestibnle). 


A. On an artienlated sknll note that the nasal bones 
form sntnres with eaeh other in the midline and 
with the frontal bone above and the maxilla lat- 
erally (ATLAS PLATE 613 #613.1). Look into 
the nasal eavities throngh the anterior apertnre 
and observe that bone does not form the anterior 
part of the nose and nasal septnm (ATLAS 
PLATE 567 #567.1). 


B. Visnalize the nasal eartilages (ATLAS PLATES 
613,615 #615.1). These inelnde the septal earti- 
lage in the midline, the lateral eartilages, and 
the major and minor alar eartilages. Observe 
that the lateral eartilages are expansions of the 
midline septal eartilage and are loeated on both 
sides of the nose inferior to the nasal bone 

(ATLAS PLATE 615 #615.1). 


◄ 

Grant’s 690 
Netter’s 36 
Rohen 49 


e. Remove the skin of the nose, starting snperi- 
orly. Note that deep to the skin are thin mnsele 
fibers that form the transverse (eompressor) 
and alar (dilator) parts of the nasalis mnsele. 
Identify the external nasal nerve at the lower 
border of the nasal bone (ATLAS PLATES 
514, 555, 566). This sensory nerve is the 


◄ 

Grant’s 636 
Netter’s 24, 26, 
36, 45, 54 
Rohen 62, 63, 68, 
77, 80 


V. Anterìor Orbital Region 


The orbit is a pyramidal spaee snrronnded by bones. It 
honses the eyeball and the mnseles, vessels, and nerves 
essential for normal vision. At this time only the snrfaee 
anatomy and snperfieial mnseles of the anterior orbit 
will be eonsidered. 

A. Snrfaee Anatomy. Use a mirror on yonrself, or 

observe the following featnres on a friend: 

1. The globe of the eye is proteeted anteriorly by 
eyelids onto which are attaehed short, rather 
rigid hairs, the eyelashes (ATLAS PLATE 
593). 

2. The npper eyelid is larger than the lower, and 
it ean be elevated and lowered volnntarily. The 
palpebral fissnre is the opening between the 
two eyelids. 

3. The two eyelids meet at the medial and lateral 
sides to form the medial and lateral angles of 
the fissnre (ATLAS PLATE 593). 


Buccinator muscle 


Orbicularis oris muscle 



Parotid gland 


Aeeessory parotid gland 


Masseter muscle 


FIGURE 27-3 


The buccinator muscLe and the parotid duct. 
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4. Eaeh eyelid eontains a fibrons plate ealled the 
tarsus. These are attaehed to bone at the 
orbital angles by medìal and lateral palpe- 
bral ligaments. Palpate the medial palpebral 
ligament as a horizontal eord by rnbbing a 
fingertip between the medial angle of the eye 
and the nose (ATLAS PLATE 597). 

5. The white region of the anterior eyeball is the 
selera, and it is eovered by a membrane, the 
bnlbar eonjnnetiva. The membrane eontinnes 
over the inner snrfaee of the two eyelids as the 

palpebral eonjnnetiva (ATLAS PLATE 
593). 

6. Pnll down the lower eyelid and see the refiee- 
tion of the palpebral and bnlbar eonjnnetivae, 
ealled the eonjnnetival fornix (ATLAS 
PLATE 593 #593.3). Observe that the palpe- 
bral eonjnnetiva is highly vasenlar. This dimin- 
ishes over the selera and eeases where the white 
selera joins the transparent eomea overlying the 
eolored iris (the sderoeorneal jnnetion). 

7. The iris is the eolored anterior part of the 
eyeball, visible throngh the eornea. Note its 
radial striations and the opening in its eenter, 

the pnpil. 

8. The diameter of the pnpil varies, depending on 
the amonnt of light that enters the eye. This ean 
be demonstrated in a darkened room by fiash- 
ing a light into the eye and observing that the 
pnpil eonstriets and then dilates when the light 
is removed. This aetion is due to the circular 
sphineter of the pnpil (under parasympathetie 
eontrol) and the radially oriented dilator of the 
pnpil (under sympathetie eontrol) (ATLAS 

PLATES 609 #609.1, 609.2). 

9. The medial angle of the eyelid overlies a small, 
reddish region ealled the laerimal earnnele. It 
eontains sebaeeons glands and is bonnded lat- 
erally by a semilnnar fold of eonjnnetiva ealled 

the pliea semilnnaris (ATLAS PLATE 593). 
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B. Snperfieial Mnseles of the Orbit (Fignres 27-2, 
27-4). The snperfieial mnsele aronnd the orbit is the 
orbienlaris oenli, and it is used to elose the orbital 
opening volnntarily. Also in this region is the small 
eorrngator snpereilii and the broad frontal belly of 
the oeeipitofrontalis mnsele on the forehead 

(ATLAS PLATE 594 #594.2). 

The orbienlaris oculi muscle eonsists of orbital and 
palpebral parts. The orbital part arises medially from 
the medial palpebral ligament and the frontal and 


► 

Grant’s 626, 627, 

748, 764 
Netter’s 23, 36, 
40, 69, 85 
Rohen 76, 79, 82, 
83,168-170 


maxillary bones. Its fibers form a eoneentrie ring that 
surrounds the orbit, and it overlies the bony orbital 
margin. The palpebral part is thin and also arises from 
the medial palpebral ligament (ATLAS PLATE 594 
#594.2). Its fibers pass over both eyelids and interlaee 
laterally at the lateral palpebral raphe. 

With the forehead skin removed, disseet the oval 
fibers of the orbital part of the orbienlaris oenli 
mnsele. Note that a braneh of the faeial nerve enters 
the mnsele laterally to snpply it (ATLAS PLATE 
594 #594.1). 

Disseet the palpebral part of the orbienlaris 
oenli by removing the skin from the eyelids. Note 
that the delieate mnsele fibers overlie the fibrons 
orbital septnm. Identify the medial palpebral 
ligament from which some of the palpebral fibers 

arise (ATLAS PLATE 594 #594.2). 

Note the fibrons orbital septnm deep to the palpe- 
bral mnsele fibers. It attaehes to the margins of the 
bony orbit, and its eentral part is thiekened to form 
the fibrons tarsal plates that give the eyelids their 
firmness (ATLAS PLATES 597). Note that the 

upper tarsus is larger than the lower, being about 
1 em high at its eenter. 

Realize that the inner snrfaee of the upper tarsus 
eontains the tarsal glands and that their seeretions 
open onto the palpebral margin. 


VI. Superfìdal Vessels and Nerves of the 

Faee (Figures 27-5 and 27-6) 


The arteries that snpply the snperfieial faee and sealp 
are branehes of the external earotid that aseend to the 
faee from the neek. Other branehes of deeper vessels in 
the head reaeh the faee throngh foramina in the faeial 
bones. The sensory nerves of the faee are branehes 
from the three divisions of the trigeminal nerve. All 
reaeh the faee throngh foramina in bones except the 
anrienlotemporal nerve, a braneh of the mandibnlar 
nerve that snpplies the skin of the temple. This latter 
nerve is seen in another disseetion. 

A. Faeial Artery and Vein. The faeial artery arises in 
the neek from the extemal earotid, just superior to 
the origin of the lingnal artery (ATLAS PLATES 
559, 563). In 20% of eases it arises by a eommon 
stem with the lingnal artery. The faeial artery 
eonrses over the lower border of the mandible and 
enters the faee anterior to the masseter mnsele. It 
eontinnes snperiorly in a tortuous course to the angle 
of the mouth, where it gives off labial branehes. 





The Superfìdal Faee and Anteríor Sealp 309 


Galea aponeurotica 


Zygomatieos minor muscle 


Frontal belly; 
oeeipitofrontalis muscle 


Corrugator supercilii 

muscle 


Procerus muscle 


Orbicularis oculi 

muscle 


Levator labii superioris 
alaeque nasi muscle 


Nasalis muscle 


Levator labii 
superioris muscle 


Orbicularis oris 

muscle 


Buccinator 

muscle 


Depressor labii 
inferioris muscle 


Depressor anguli 
oris muscle 



Zygomaticus major muscle 


Semispinalis eapitis 
muscle 


Sternoeleidomastoid 

muscle 


Splenius eapitis muscle 


Trapezius muscle 


Risorius muscle 


Parotid duct 


Masseter muscle 


Platysma muscle 


FIGURE 27-4 


LateraL view of faeiaL and upper eervieaL muscLes. (From GLemente CD. Gray's Anatomy. 30th Ameriean Edition. PhiLadeLphia 


Lea and Febiger, 1985.) 


Aseending along the side of the nose, it reaehes the 
medial angle of the orbit as the angular artery 
(ATLAS PLATE 565), anastomosing with the 
dorsal nasal braneh of the ophthalmie artery. 

The faeìal vein normally deseends adjaeent to the 
faeial artery. It lies deep to the zygomatiens major and 
eonrses snperfieial to the masseter mnsele near its anterior 
border. Inferior to the mandible the faeial vein joins the 
anterior division of the retromandibnlar vein before 
entering the intemal jngnlar vein (ATLAS PLATE 553). 


► 

Grant’s 626, 
748, 764 
Netter’s 23, 69, 70 

Rohen 79, 
166,167 

◄ 

Grant’s 626, 632, 
633,677, 716 
Netter’s 23, 70, 85 
Rohen 79, 

170,173 


Identify the tortnons faeial artery as it erosses 
the mandible jnst anterior to the masseter mnsele. 
Find the faeial vein 1 em posterior to the artery. 
Follow the vessels snperiorly to the angle of the 
month, where inferior and snperior labial 
branehes are given off to the lips (ATLAS 
PLATE 554). Probe the vessels snperiorly along 
the side of the nose to the medial angle of the eye 
where they anastomose with vessels that eonrse in 
the orbit. 
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FIGURE 27-5 


The externaL earotid artery and its branehes. 


B. Orbital Vessels and Nerves That Snpply the Faee 
and Sealp. (Fignre 27-7) Superfìcial neurovascular 
structures from the orbit include the snpraorbital 
and snpratroehlear vessels and nerves (VI), the 
infratroehlear (VI) and external nasal (VI) 
nerves, and the dorsal nasal vessels. Laterally, the 
laerimal nerve (VI) and artery along with two small 
cutaneous nerves, the zygomatieotemporal (V2) 
and zygomatieofaeial (V2), snpply small areas of 
skin on the upper eyelid, temple, and eheek (ATLAS 
PLATES 553, 554, 563). 


◄ 

Grant’s 630, 656, 
657, 824, 825 
Netter’s 23, 24, 36, 
45, 85, 86 
Rohen 77, 79, 82, 
134,142 

► 

Grant’s 630, 
634, 824 
Netter’s 23, 34, 

36, 45 
Rohen 77, 
82,142 


Make a 5-em ineision as deep as the bone aeross 
the forehead, 4 em above the snpraorbital margin 
(Fignre 27-8). Then make two vertieal ineisions 
from the horizontal ineision: one in the midline 
down to the bridge of the nose, and the other down 
to the lateral angle of the orbit. Serape the flap away 


► 

Grant’s 626, 630 
Netter’s 26, 54 
Rohen 60 


from the nnderlying frontal bone with the handle of 
a sealpel and refleet it down to the snpraorbital 
margin. Identify the following on the inner snrfaee 
of the flap: 

1. The snpraorbital nerve and vessels emerging 
from the snpraorbital foramen (or noteh) 
3 em lateral to the midline. They pieree the 
oeeipitofrontalis mnsele and snpply the sealp. 
Medial and slightly inferior to these, find the 
snpratroehlear nerve and vessels. These 
branehes of the ophthalmie vessels and nerve 
are also stndied when the orbit is disseeted 

(ATLAS PLATES 553, 554, 563). 

2. The small eorrngator snpereilii mnsele 
medially on the flap (ATLAS PLATE 547). It 
passes laterally to the skin of the eyebrow, 
which it wrinkles as in frowning. 
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FIGURE 27-6 


Cutaneous branehes of the 


trigeminaL nerve. 


Zygomatieotemporal nerve 


Zygomatieofaeial nerve 


Infraorbital nerve 
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Auriculotemporal nerve 



Supraorbital nerve 


Supratrochlear nerve 
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External nasal nerve 



C2, C3 
Posterior 
primary 
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FIGURE 27-7 


Cutaneous fieLds innervated by the trigeminaL 


nerve and the posterior rami of C2 and C3 nerves. 


► 

Grant’s 626, 630 
Netter’s 26, 36, 54 

Rohen 79 


► 

Grant’s 626, 
629, 631 
Netter’s 26, 36, 54 

Rohen 68 


► 

Grant’s 630, 
687, 824 
Netter’s 23, 34, 36, 
40,48,81,83,85 
Rohen 67, 68, 74, 
81-83,142 


3. The vertieal fibers of the frontalis part of the 
oeeipitofrontalis mnsele. Its fibers blend with 
those of the small proeerns mnsele, the 
eorrngator snpereilii, and the oval fibers of the 
orbienlaris oenli (Fignre 27-2). 

Probe the dorsnm of the nose where the nasal bone 
meets the npper border of the lateral nasal eartilage 
and identify the external nasal braneh of the 
anterior ethmoid nerve (VI; ATLAS PLATE 554). 

e. Infraorbital Nerve and Artery. The snperfieial 
branehes of the infraorbital nerve reaeh the faee 
throngh the infraorbital foramen, loeated 1 em 
below the inferior margin of the orbit and 3 em 
lateral to the midline. Its exit is in line vertieally 
down from the snpraorbital foramen (Fignre 27-9). 
The infraorbital nerve is derived from the maxillary 
division of the trigeminal nerve (V2). In its eonrse 
along the floor of the orbit, the nerve is joined by the 
infraorbital braneh of the maxillary artery, and 
together they emerge from the foramen onto the 
anterior faee. The infraorbital nerve snpplies the 
lower eyelid, the side of the nose, the anterior faee 
below the orbit, and the npper lip. 
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FIGURE 27-8 


Ineisions used to Loeate the three divisions 


of the trigeminaL nerve on the faee: A, for supraorbitaL 
and supratrochLear branehes; B, for infraorbitaL braneh; 
e, for mentaL braneh of mandibuLar nerve. 


midline, shonld extend up to the lower lip. The seeond 
vertieal ineision should be parallel and 5 em lateral to 
the fìrst. Cut horizontally along the mandible, inter- 
eonneeting the lower ends of the vertieal ineisions to 
form a flap, as shown in Figure 27-8C. Elevate the 
flap upward from the underlying bone with a sealpel 
handle until the mental nerve and small vessels are 
loeated at the foramen. 


VII. Superficìal Structures 

on the Lateral Faee 


► 

Grant’s 626, 629, 

662, 830 
Netter’s 23, 25, 36, 
60, 61,69, 72 
Rohen 76, 77 


Loeated inferior and anterior to the extemal ear on the 
lateral aspeet of the faee is the parotid gland, the largest 
salivary gland. Its snrfaee is eovered by the dense 
parotid faseia, throngh which emerge the parotid duct 
and the branehes of the faeial nerve that supply the 
muscles of faeial expression (ATLAS PLATES 548, 
551-554). Anterior to the ear and eonrsing snperiorly 
over the temporal region are the snperfieial temporal 
artery and vein. Slightly deep to these vessels aseends 
the anrienlotemporal braneh of the mandibnlar nerve, 
which is sensory to the temporal region (ATLAS 
PLATES 563, 564). The transverse faeial braneh of 
the snperfieial temporal artery erosses the faee snperfi- 
eial to the masseter muscle. It is usually aeeompanied by 
one or two branehes of the faeial nerve (ATLAS 
PLATE 554). 


To loeate the infraorbital nerve, make a V-shaped 
ineision deep to the bone below the lower eyelid, as 
shown in Figure 27-8B. The point of the V should be 
3 em lateral to the midline, at the level of the inferior 
margin of the nostril. The two vertieal arms of the V 
should be direeted upward toward the medial and lat- 
eral angles of the eye. Do not ent the faeial artery 
medially. Lift the cut tissue upward off the bone, start- 
ing inferiorly at the point of the V, until the infraorbital 
foramen and its nerve and vessels are reaehed. 


Gomment. The dense faseia over the parotid gland 
and masseter muscle makes this disseetion diffienlt. 
Beeanse the parotid duct and the snperfieial vessels 
and nerves course transversely, the faseia should 
always be probed and cut in that same direetion (i.e., 
aeross the faee) and NEVER VERTIGALLY. 


► 

Grant’s 626, 627, 
666, 700, 701 
Netter’s 25, 54, 61 

Rohen 72, 
153,169 


A. The skin should be removed from the side of the 
faee, if this has not already been done. Identify 
the eontonrs of the masseter mnsele and its 
faseia attaehing to the zygomatie areh snperiorly 
and the ramus of the mandible inferiorly. 


D. Mental Nerve (V3). The mental braneh of the 
mandibnlar nerve emerges throngh the mental 
foramen on the anterior snrfaee of the mandible 
below the lower 2nd premolar tooth (Fignres 27-7 
and 27-9). It is the terminal braneh of the inferior 
alveolar nerve that snpplies all of the lower teeth. 
The mental nerve is sensory to the skin of the ehin 
and the lower lip. 

To disseet the mental nerve, make two vertieal 
ineisions on the ehin, deep to the bone over the 
mandible. The medial ineision, 1 em lateral to the 


◄ 

Grant’s 631,687, 
824, 828 
Netter’s 24, 46, 
71,122 
Rohen 72, 73, 

79, 82 


► 

Grant’s 627, 662, 
666, 668, 789 
Netter’s 25, 54, 55 
Rohen 58, 60,167 


B. Lind the parotid dnet eonrsing along an imagi- 
nary line aeross the faee from the ear lobe to 
the region midway between the upper lip and 

the nose (ATLAS PLATE 551 #55.1). Upon 
isolating the duct (2.5 em below the zygomatie 
areh), follow it around the anterior border of the 
masseter muscle, where it penetrates the bneei- 
nator mnsele and opens into the oral eavity 
opposite the upper 2nd molar tooth (Figure 27-3). 
Remove the bneeal fat pad loeated anterior 
to the masseter muscle and snperfieial to the 
bneeinator. 
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FIGURE 27-9 


Sensory branehes of the trigeminaL nerve on 


the anterior faee. 


Sopratroehlear 
nerve (V1) 


Sopraorbital 
nerve (VI) 

infratroehlear 
nerve (VI) 


External nasal 
nerve (VI) 


Infraorbital 
nerve (V2) 


Mental nerve (V3) 


Laerinnal nerve (VI) 


Zygomatieofaeial nerve (V2) 



Zygomatieotemporal nerve (V2) 



e. Carefully disseet above and below the duct to 
loeate branehes of the faeìal nerve that eonrse 
aeross the faee parallel to the duct (ATLAS 
PLATES 553, 554). 

D. After finding one or more branehes of the faeial 
nerve, disseet them baek to the parotid gland, 
remove pieees of the gland with foreeps, and 
probe until other branehes of the nerve are found 
emerging from two or more eommon trnnks. 

E. Identify the following branehes of the faeial 
nerve (Fignre 27-10): 

1. The temporal braneh, aseending anterior to 
the ear along the side of the head. 

2. One or more zygomatie branehes that eross the 
zygomatie bone to the lateral angle of the eye. 

3. The bneeal braneh passing aeross the faee to 
the region of the eheek and mouth. 

4. The mandibnlar braneh coursing below the 
angle of the mandible and along its lower 
border toward the ehin. 


◄ 

Grant’s 629, 662, 
830, 831 

Netter’s 25, 31,123 
Rohen 70, 

76, 77 

► 

Grant’s 626, 627, 
633, 662, 828 
Netter’s 23,24,31, 
40, 46, 69-71 
Rohen 76, 77, 80, 

82,178 


◄ 

Grant’s 629, 
830, 831 
Netter’s31,123 
Rohen 70 


5. The eervieal braneh deseending from the 
lower part of the parotid gland to the neek 
under the platysma mnsele which it snpplies. 


F. Continue removing pieees of the parotid gland 
to identify the main trunk of the faeial nerve 
emerging from the stylomastoid foramen. 

G. Disseet the snperfieial temporal artery and 
vein anterior to the ear. Follow the vein down- 
ward behind the ramus of the mandible, where 
it beeomes the retromandibnlar vein after it 
reeeives the maxillary vein. Probe behind and 
deep to the snperfieial temporal vessels and 
find the anrienlotemporal braneh of the 
mandibnlar nerve (ATLAS PLATES 554, 
563, 564). It snpplies the side of the head with 
sensory innervation. 


eiinieal Relevanee 


Cuts and ineisions on the side of the faee. Fibers 
of faeial muscles are most often continuous with 
adjaeent or underlying eonneetive tissue. Thus, faeial 
cuts or laeerations have a tendeney to gape. In their 
repair, attention should be paid to the natural lines of 
eleavage to prevent excessive searring. 

Phiitmm. This region of the faee lies below the nose 
and above the upper lip, and it is bounded by two 
slightly elevated vertieal ridges. Here the maxillary 
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Temporal braneh 


Zygomatie braneh 



Gervieal braneh 


FIGURE 27-10 


Branehes of the faeiaL 


nerve over the LateraL and anterior faee 


proeesses meet the frontonasal proeess during 
development of the faee. Failure of this junction 
results in the eondition ealled “hair lip” or eleft upper 
lip.This eondition may occur unilaterally or bilaterally. 
Wounds of the sealp. The edges of wounds of the 
sealp are held adjaeent to eaeh other because of the 
strength and integrity of the epieranial aponeurosis. If 
the aponeurosis is cut as in deep transverse or eoronal 
wounds of the sealp, the edges of the wound separate 
or gape because of the pull of the frontalis and oeeipi- 
talis bellies of the oeeipitofrontalis muscle. A rieh arte- 
rial blood supply to the sealp is prineipally responsible 
for the healing of sealp wounds, but it also accounts for 
the faet that sealp wounds bleed profusely. Loeal pres- 
sure applied to the sealp helps stop bleeding. Healing, 
even of extensive sealp in]uries, ean be expected if 
these sources of blood are retained. 

Sealp infeetions. A loose eonneetive tissue layer is 
loeated deep to the galea aponeurotica. infeetions ean 
spread easily in this layer and even pass by way of 
emissary veins into the eranial eavity and involve the 
meninges. This layer of the sealp is frequently ealled 
the “dangerous area,” and it is here that an intraeranial 
venous sinus thrombosis ean begin to form. Sealp 
infeetions ean spread anteriorly to the eyelids and 
nose, but attaehments of the epieranial aponeurosis 
prevent spread posteriorly and laterally.The extravasa- 
tion of blood often results in “blaek eyes” because of the 
loose eonneetive tissue in the eyelids. 


Faeial nerve palsy. This is usually referred to as Bell’s 
palsy, and its overt symptoms relate to the faet that the 
muscles supplied by the faeial nerve are paralyzed. 
Lesions anywhere along the course or origin of the 
nerve result in obvious effeets on the muscles of faeial 
expression. If lesions are in the brain or near the genie- 
ulate ganglion, both motor (including autonomic) and 
sensory functions are affeeted. However, if the lesion is 
at or near the exit of the nerve from the stylomastoid 
foramen or on the side of the faee, only the faeial mus- 
culature is affeeted.The ipsilateral faee sags and there 
is a loss of faeial expressions on the denervated side. 
At times the nerve is in]ured at birth by foreeps delivery. 
Mumps. This is an acute infeetion of the parotid and 
submandibular glands. Because of the tough, tight- 
fitting, and riehly innervated faseia over these glands, 
any edema that causes pressure on the faseial eover- 
ing results in extreme pain upon opening and elosing of 
the mouth. 

Infraorbltal nerve anesthesla. The repair of wounds 
on the faee below the orbit or on the upper lip, or the re- 
pair of the ineisor teeth in the maxilla, requires a loeal 
anesthesia of the infraorbital nerve. The anesthesia is 
best aehieved by raising the upper lip and, simultane- 
ously, gently feeling for the infraorbital foramen. The 
needle is then passed superiorly (aspirating first to be 
sure it is not in a vessel) and then delivering the anes- 
thetie slowly and carefully to prevent any passage of 
the fluid into the orbit. 
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Trigeminal neuralgia. This eondition (sometimes 
ealled tie douloureux) affeets the sensory root of the 
trigeminal nerve. It eharaeteristieally involves sudden 
and extremely painful attaeks at which a person 
expresses a motor reaetion (or tie) to the excruciating 
pain. The cause has not yet been determined, but 
some believe that an aberrant blood vessel presses 
the nerve in the eranial eavity, whereas others believe 
that some pathologie cause exists in the trigeminal 
ganglion of the eentral pathway of the nerve. Surgical 
treatment may involve making a lesion in one or 
another aspeet in the course of the trigeminal nerve, 
either intraeranially or extracranially. 

Laeeration of the faeial artery. Cuts on the faee 
that sever the faeial artery or one of its branehes 
bleed profusely. Applying pressure over the vessel 
as it erosses the mandible may reduce the bleeding. 
Anastomoses aeross the midline, however, may only 
partially suppress the bleeding, and, at times, pres- 
sure on both sides may be required for acute eare. 


Because of this excellent blood supply, wounds on the 
faee heal rapidly. 

The “danger area” on the faee. infeetions in a “but- 
terfly-shaped” region below the orbits (including the 
nose and upper lip) ean be dangerous because of the 
anastomosis of the faeial vein with the cavernous 
sinus within the eranial eavity. This valveless venous 
intereonneetion extends from the faeial veins through 
the inferior orbital veins to the cavernous sinus. It ean 
be a pathway for the passage of infectious material 
from pimples or boils in this part of the faee to the 
intraeranial sinuses. 

Fractures of the mandible. A fracture of the 
mandible from a blow on the side of the faee fre- 
quently involves a seeond fracture on the opposite 
side. A fracture of the neek of the mandible may also 
fracture the opposite body of the mandible. This is 
because the mandible is, in effeet, a ringlike bone, 
and a strong impaet on one side is also transmitted to 
the opposite mandibular side away from the trauma 




DISSEGTION 



Objeetives 


1 Visualize the veins of the temporal region, deep 
faee, and retromandibular region. 

2 Disseet the muscles of mastieation and understand 
their aetions. 


3 Disseet the maxiLLary artery and its branehes and the 
mandibuLar division of the trigeminaL nerve and its 
branehes. 

4 Disseet the temporomandibuLar joint and understand 
its structure and movements. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edition = Grant’s Page # 
Netter's Atlas, 4th Editìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


The deep faee includes the temporal region anterior 
to the external ear and the infratemporal region deep 
to the zygomatie areh and ramus of the mandible. The 
mnseles insert on the mandible and are the mnseles of 
mastieation. Most of the nerves are branehes of the 
mandibnlar division of the trigeminal and are both 
sensory and motor in fnnetion. The arteries are derived 
from the maxillary braneh of the external earotid. 


◄ 

Grant’s 668, 

671,678 
Netter’s 40, 54, 

55, 69-71 
Rohen 52, 58, 

59, 80-83 

► 

Grant’s 633, 
636, 748 
Netter’s 31,70 


I. Veìns of the Temporal 

and Retromand1bular Reglons 


To visnalize the anatomy of the deep faee, eertain 
snperfieial faeial structures must be removed. Observe 


◄ 

Grant’s 633, 636, 
748 

Netter’s 23, 70 
Rohen 76,170, 
171,178 


that the veins of the temporal region and the faee drain 
inferiorly and posteriorly to larger veins in the neek. 
The venons pattern that is often found has the snperfì- 
eial temporal vein reeeiving the smaller transverse 
faeial vein and j oining the maxillary vein to form the 
retromandibnlar vein (Fignre 28-1). This latter vessel 
deseends within the snbstanee of the parotid gland, and 
about 3 em below the earlobe, it divides into anterior 
and posterior branehes. 

The anterior braneh of the retromandibnlar vein 

eonrses forward to join the faeial vein. This vessel then 
erosses the external and internal earotid arteries to join 
the internal jngnlar vein near the greater horn of the 
hyoid bone. 

The posterior braneh of the retromandibnlar 
vein reeeives the posterior anrienlar vein to form 
the external jngnlar vein (ATLAS PLATE 530). 

Deseending along the anterior snrfaee of the stemoelei- 
domastoid mnsele, the external jugular flows into the 

snbelavian vein (Fignre 28-1). 


Identify the faeial vein along the anterior border 
of the masseter mnsele (ATLAS PLATES 553,563). 
Find the snperfieial temporal vein anterior to the ear 
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FIGURE 28-1 


The externaL and internaL juguLar veins and their tributaries. 


as it is formed by the junction of the anterior and 
posterior temporal veins. Preserve the faeial and 
superficial temporal veins. Remove the parotid gland 
pieeemeal until the maxillary vein and artery are 
identified eonrsing deep to the posterior border of the 
ramus of the mandible. Follow the maxillary vein as 
it joins the snperfieial temporal vein to form 
the retromandibnlar vein (ATLAS PLATES 561, 
564). 

Continue to remove more parotid tissue and follow 
the retromandibnlar vein inferiorly to the angle of the 


◄ 

Grant’s 633, 
636, 748 
Netter’s 23, 70 
Rohen 76,170, 
171,178 


► 

Grant’s716, 748 
Netter’s 31,70 


mandible, where it usually divides into anterior and 
posterior branehes (Fignre 28-1). Traee the faeial 
vein from the masseter mnsele to the anterior division 
of the retromandibnlar vein, where it forms the 
eommon faeial vein. 

Identify the posterior anrienlar vein deseending 
behind the ear and follow it to its jnnetion with the 
posterior division of the retromandibnlar vein. 
This usually occurs about 3 em below the earlobe, 
near the anterior border of the sternoeleidomastoid 
mnsele (Fignre 28-1). 
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Traee the anterior division of the retromandibnlar 
vein to its jnnetion with the internal jngnlar vein 
near the greater horn of the hyoid bone. Follow the 
posterior division of the retromandibnlar vein to the 
external snrfaee of the sternoeleidomastoid mnsele, 
where it deseends as the external jngnlar vein. 


II. Masseter and Temporalis Mnseles 
(Atlas Plates 551, 552) 

The fonr mnseles of mastieation are attaehed to the 
lower jaw, and they move the mandible for the pnrposes 
of chewing and talking. These mnseles are the masseter, 


temporalis, and the medial and lateral pterygoids. 

Two of the mnseles are loeated more snperfieially on the 
faee, whereas the two pterygoid mnseles lie deep to the 
mandible in the infratemporal region (ATLAS PLATES 
551, 552, 555, 556). All fonr mnseles are innervated by 
the mandibnlar division of the trigeminal nerve. 


► 

Grant’s 626, 
666 , 668 
Netter’s 54, 55 
Rohen 58,169 


A. Masseter Mnsele (Fignre 28-2). The masseter mus- 
ele is powerful and arises from the zygomatie areh 
and deseends to eover the eoronoid proeess and 
ramus of the mandible (ATLAS PLATE 551). Most 
of its fibers insert onto the angle and ramus of the 
mandible, but some deep fibers insert onto the eoro- 
noid proeess of the mandible. Its aetion is to elevate 
the mandible to oeelnde the teeth dnring chewing. 


Frontal bone 


Parietal bone 


Temporalis muscle 


Temporal bone 



Mastoid proeess 


Stylomandibular ligament 


Masseter muscle 


Zygomatie 

bone 


Maxilla 


Mandible 


FIGURE 28-2 


LateraL view of the skuLL showing the masseter and temporaLis muscLes and the styLomandibuLar Ligament. (From GLemente CD 


Gray's Anatomy. 30th Ameriean Edition. PhiLadeLphia: Lea and Febiger, 1985.) 
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B. Temporalis Muscle (Figure 28-2). The temporalis 
muscle is fan shaped and arises in the temporal fossa 
on the side of the skulL Its fibers eonverge and pass 
downward behind the zygomatie areh to insert on 
the eoronoid proeess and the anterior border of the 
mandibnlar ramus (ATLAS PLATE 552). The tem- 
poralis elevates the mandible and eloses the mouth. Its 
posterior fibers also retraet the protmded mandible, 
and it helps in side-to-side grinding movements. 


◄ 

Grant’s 666, 

667, 678 
Netter’s 46, 54 
Rohen 58, 59, 79 


► 

Grant’s 626, 663, 
Netter’s 45, 46, 54 
Rohen 63, 65, 80 


Remove the faseia snperfieial to the masseter 
mnsele, and note the direetion of its fibers. Detaeh 
the posterior half of its origin from the zygomatie 
areh. Refleet these fibers downward and identify the 
masseterie nerve and artery, which pass throngh 
the mandibnlar noteh loeated between the eondyloid 
and eoronoid proeesses (ATLAS PLATE 563). Note 
that the nerve is a braneh of the mandibnlar nerve and 
the artery a braneh of the maxillary. 

To study the temporalis muscle, the masseter mus- 
ele must be refieeted downward. Do the following: 


◄ 

Grant’s 667 
Netter’s 54 
Rohen 79 


► 

Grant’s 668-671, 

678 

Netter’s 40, 55, 

84-88 
Rohen 58, 63, 

80-83 


6. Strip the masseter mnsele away from most of 
the mandible, leaving it attaehed inferiorly on 
the lower margin of the mandible. 

7. This exposes the thiek temporal faseìa that 
overlies the temporalis mnsele. Remove the 
faseia to expose the fan-shaped mnsele arising 
from the temporal fossa and inserting onto the 
eoronoid proeess and anterior border of the 
mandible (ATLAS PLATE 552). 

III. Infratemporal Fossa and Its Gontents 


The infratemporal fossa lies deep to the ramus of the 
mandible. Within the fossa are loeated the lateral and me- 
dial pterygoid muscles, the maxillary vessels and their 
branehes, and the branehes of the mandihnlar nerve 

below the foramen ovale. The ramus of the mandible must 
be removed to disseet the infratemporal fossa. 


1 . eiean the faseia from the snrfaee of the zygo- 
matie areh. 

2. Pass the handle of a pair of foreeps or a probe 
deep to the zygomatie areh to proteet the 
nnderlying structures. 

3. SAW CUT #1: Make an oblique sawcut 
through the zygomatie bone as far anteriorly 
as possible (Fignre 28-3). 

4. SAW CUT #2: Saw throngh the zygomatie 
proeess of the temporal bone posteriorly, 
anterior to the temporomandibnlar joint 

(Fignre 28-3). 

5. Refieet the cut zygomatie areh downward with 
the attaehed masseter mnsele. It will be neees- 
sary to cut the masseterie nerve and vessels that 
enter the mnsele on its deep snrfaee. 


► 

Grant’s 668-670 
Netter’s 40, 46, 

69, 71 
Rohen 63, 
80-82 


SAWCUT #1 



Masseter mesele 


FIGURE 28-3 


Sawcuts (1 and 2) of the zygomatie areh 


► 

Grant’s 668-670, 

828 

Netter’s 40, 69, 71 
Rohen 63, 68, 69, 

80, 83 


Make the following three additional sawcuts: 

1. Insert a probe behind the eoronoid proeess 
that extends from the lower margin of the 
mandibnlar noteh downward and forward 
midway along the anterior border of the 
mandibnlar ramus. 

2. SAW CUT #3: Proteet the soft structures 
behind the mandible. Make an oblique sawcut 
that separates the eoronoid proeess (onto 
which inserts the temporalis mnsele) from the 
rest of the mandible (Figure 28-4). 

3. Refleet the eoronoid proeess and the attaehed 
temporalis mnsele upward, and identify the 
deep temporal vessels and nerves that enter 
the mnsele (ATLAS PLATE 565). 

4. Before removing the mandibnlar ramus, plaee 
the handle of a sealpel medial to the mandible 
to proteet the deep soft structures. 

5. SAW CUT #4: Saw through the neek of the 
mandible just below the temporomandibular 
joint (Fignre 28-5). 

6. SAW CUT #5: Before entting aeross the 
mandibnlar ramus, pass a pair of foreeps or 
sealpel handle behind the mandihnlar ramus 
1 em above the mandibnlar areh and the lower 
teeth. This will save the inferior alveolar nerve 
and vessels that enter the mandibnlar foramen 
on the medial snrfaee of the ramus. Make the 
sawcut (Fignre 28-5) and remove the ramus 
and any remaining bony fragments. 
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FIGURE 28-4 


Sawcut (3) at the eoronoid proeess. 


7. Probe the fatty tissue within the infratemporal 
region, and identify vessels, nerves, and the 
pterygoid muscles. 


A. Maxillary Artery and Vein (ATLAS PLATES 
559-566, Fignre 28-6). The maxillary artery enters 
the infratemporal region by eonrsing medially behind 
the mandible about 2 em below the temporomandibu- 
lar joint. The artery is best stndied in three parts: the 
mandibnlar (or fìrst) part, the pterygoid (or seeond) 
part, and the pterygopalatine (or third) part. 

1. Mandibnlar (or fìrst) part of the maxillary 
artery. The fìrst part of the maxillary artery 
eonrses from the mandibnlar ramus to the lateral 
pterygoid muscle. It gives rise to four branehes. 
Two small branehes eonrse upward and baek- 
ward toward the ear (deep auricular and anterior 


SAWCUT #4 



Inferior alveolar 
vessels and nerve 


SAWCUT #5 


FIGURE 28-5 


the mandibLe. 


Sawcuts at the neek (4) and ramus (5) of 


◄ 

Grant’s 668-670, 
828 

Netter’s 40, 69, 
71,136 

Rohen 72, 80-83, 
166,169 

► 

Grant’s 639, 
716, 748 
Netter’s 72 

◄ 

Grant’s 669, 670, 
678 

Netter’s 40, 69 
Rohen 80, 82 

► 

Grant’s 668, 
669, 828 
Netter’s 40, 71 
Rohen 60, 68, 
69, 80-83 


► 

Grant’s 671, 
829, 831 
Netter’s 40, 44, 

71,131 
Rohen 68, 69, 81, 

82,151 


► 

Grant’s 668-671, 

828, 829 
Netter’s 40, 46, 71 
Rohen 63, 68, 69, 

80,81,83 


tympanie), the third vessel aseends to the dura 
mater (the middle meningeal), and the fonrth 
vessel deseends to the mandibnlar foramen to enter 
the mandibnlar eanal (inferior alveolar braneh; 
ATLAS PLATE 565). At times, an aeeessory 
meningeal artery may arise direetly from the 
maxillary, but more frequently it aseends as a 
braneh of the middle meningeal. 

Maxillary Vein and Inferior Alveolar Nerve. The 

lateral part of the infratemporal fossa also eontains the 
maxillary vein and the pterygoid venons plexus, 
loeated both lateral to and between the pterygoid mnseles 
(ATLAS PLATE 564). The maxillary vein eonrses with 
the fìrst part of the maxillary artery and joins the snperfì- 
eial temporal vein to form the retromandibnlar vein. 

Aeeompanying the inferior alveolar braneh of 
the maxillary artery and vein is the inferior alveolar 
nerve (ATLAS PLATE 565). From this braneh of the 
mandibnlar nerve (V3) arises the mylohyoid nerve, just 
above the mandibular foramen (ATLAS PLATE 566). 
The delieate mylohyoid nerve snpplies two mnseles, the 
anterior belly of the digastrie and the mylohyoid 
mnsele, both loeated in the snprahyoid region. 

On the lateral snrfaee of the medial pterygoid mus- 
ele is loeated the important lingnal nerve (ATLAS 
PLATE 566), also a braneh of the mandibnlar nerve 
(V3). The lingnal nerve is sensory to the anterior two- 
thirds of the tongne, and it also earries taste fìbers and 
preganglionie parasympathetie fìbers that join it from 
the ehorda tympani nerve. 

Piek away the fatty tissne in the infratemporal 
fossa, and fìnd the branehes of the fìrst part of the 

maxillary artery and the inferior alveolar and lin- 
gual nerves. Identify the maxillary vein eonrsing 
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FIGURE 28-6 


The maxiLLary artery and its branehes. 
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with the maxillary artery (ATLAS PLATE 564). Re- 
move the vein and its tribntaries and eoneentrate on 
the arteries and nerves. 

Find the small deep auricular and anterior tym- 

panie branehes of the maxillary artery jnst below the 
temporomandibnlar joint. These eonrse posteriorly to 
snpply the wall of the extemal anditory meatns and 
the tympanie membrane (ATLAS PLATE 565). 
Identify the middle meningeal braneh of the maxil- 
lary artery. Note that it eonrses vertieally, deep to the 
lateral pterygoid mnsele, to the foramen spinosnm 

(ATLAS PLATES 559-566). 

Disseet the inferior alveolar braneh from the 
maxillary artery as it deseends with the inferior 
alveolar nerve. Find these strnetnres as they tra- 
verse the mandibnlar foramen (ATLAS PLATE 
565). The inferior alveolar nerve is the sensory nerve 
of the lower teeth. Aeeompanied by blood vessels, 
this nerve sends branehes into eaeh of the soekets 
and roots of the lower teeth. Confìrm that the inferior 
alveolar vessels and nerve beeome the mental nerve 
and vessels beyond the mental foramen on the ehin 
(Fignre 28-7). 

Tnrn yonr attention to the pterygoid mnseles. 
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Lateral Pterygoid Mnsele (Fignre 28-8). The lateral 
pterygoid is a short, thiek mnsele, and it eonsists of npper 
and lower heads. Its fibers eonrse transversely, nnlike 
those of the masseter, temporalis, and medial pterygoid, 
which are essentially vertieal (ATLAS PLATE 555). 
The smaller upper head arises from the greater wing of 
the sphenoid bone, while the lower head arises from the 
lateral pterygoid plate. The two heads eonverge posteri- 
orly and insert onto the neek of the mandible and the 
eapsnle of the temporomandibnlar joint. The lateral 
pterygoid mnseles open the month by pnlling the eondyle 
and artienlar dise forward, and they also protrnde the 
mandible. When one mnsele aets singly, it protmdes the 
mandible on that side. The two sides aeting altemately 
resnlt in grinding of the lower jaw. 

Medial Pterygoid Muscle (Figure 28-8). The 
medial pterygoid mnsele is the deepest mnsele of mas- 
tieation, and it arises from the lateral pterygoid plate 
of the sphenoid bone and the pyramidal proeess of the 
palatine bone. Its fibers pass inferiorly, posteriorly, 
and laterally, nearly parallel to those of the masseter 
mnsele, to insert on the medial surface of the ramns 
and angle of the mandible (ATLAS PLATES 555, 
556). The medial pterygoid and the masseter form a 
sling for the mandible. The two medial pterygoids ele- 
vate and protraet the mandible. When the medial and 
lateral pterygoids of one side aet alternately with those 
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FIGURE 28-7 


nerve. 


The inferior aLveoLar braneh of the mandiboLar 


of the other side, they produce the side-to-side grind- 
ing movements during ehevving. 

After the fìrst part of the maxillary artery is dis- 
seeted, see if that vessel eontinnes snperfìeial (56%) 
or deep (44%) to the lower head of the lateral ptery- 
goid muscle (ATLAS PLATE 565). Identify and 
elean the two heads of the lateral pterygoid mnsele. 
Separate the two heads and fìnd the buccal braneh of 
the mandìbular nerve between them (ATLAS 

PLATES 565, 566). 

Even thongh the buccal nerve snpplies a small 
motor twig to the lateral pterygoid, it is prineipally a 
sensory nerve to the skin over the bneeinator muscle, 
the mucous membrane on the inner snrfaee of the 
eheek, and the buccal surface of the gums. 

To disseet the seeond and third parts of the maxil- 
lary artery, the lateral pterygoid muscle must be re- 
moved. Detaeh the posterior part of the upper head 
from the eapsnle of the temporomandibnlar joint. Re- 
move its fìbers pieeemeal with foreeps and seissors. 


Remove the lower head of the lateral pterygoid by 
fìrst severing its insertion on the mandible posteri- 
orly. Then, use the handle of a sealpel to detaeh its 
fìbers from the lateral pterygoid plate. 

Inferiorly, identify the lìngual and inferior alveo- 
lar nerves as they deseend between the mandible and 
the medial pterygoid muscle (ATLAS PLATE 565). 

2. Seeond part of the maxillary artery. The seeond 
(pterygoid) part of the maxillary artery snpplies 
the mnseles of the deep faee. It may pass 
snperfìeial to both heads of the lateral pterygoid or 
deep to the lower head (33%) on its eonrse to the 
pterygopalatine fossa. 

Follow the seeond part of the maxillary artery, 
and note its muscular branehes: the deep temporal 
branehes to the temporalis muscle, the masseterie 
braneh (already cut), and the pterygoid branehes 
to those two mnseles. Also see the slender buccal 
artery that eonrses with the bneeal nerve (ATLAS 
PLATE 565). 
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FIGURE 28-8 
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Visualize the medial pterygoid muscle as it 
deseends to the mandible and how it forms a sling 
with the masseter mnsele for that bone. Keep the me- 
dial pterygoid intaet (ATLAS PLATES 556, 566). 


Mandibular Nerve and Its Branehes. The man- 
dibnlar nerve deseends from the eranial eavity to the 
nppermost part of the infratemporal fossa. It traverses 
the foramen ovale, where the sensory root is joined 
by the motor root to form a mixed nerve. Below the 
foramen ovale, the mandibnlar nerve divides into an- 
terior and posterior divisions. The anterior division 
of the mandibnlar nerve is prineipally motor to the 
mnseles of mastieation, but it also gives rise to the 
buccal nerve, essentially a sensory nerve (see above). 
The posterior division is predominantly sensory and 
gives rise to the auriculotemporal, inferior alveolar, 
and lingnal nerves. 

The auriculoteniporal nerve is formed by two 
small roots that eneirele the middle meningeal artery 
and then rejoin (ATLAS PLATES 680 #680.2, 682). 
As its name implies, it snpplies sensory fibers to the 
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anriele of the ear and the temporal snrfaee of the head 
anterior and snperior to the ear (ATLAS PLATES 554, 
563). The otie ganglion is loeated just medial to the 
mandibular nerve. Postganglionie seeretomotor 
parasympathetie nerve fibers leave the otie ganglion 
and eonrse along the auriculotemporal nerve on their 
way to the parotid gland (ATLAS PLATES 563-566). 

The inferior alveolar nerve (Fignre 28-7) eonrses 
inferiorly from the mandibnlar nerve trunk and is 
joined by the inferior alveolar vessels above the 
mandibnlar foramen. It is the largest braneh from the 
posterior division, and as it deseends, it passes between 
the two pterygoid mnseles. Initially, it is a mixed nerve, 
but before entering the mandibnlar foramen it gives off 
the mylohyoid nerve, which earries motor fibers to the 
mylohyoid and anterior digastrie mnseles (ATLAS 
PLATES 565, 566). The inferior alveolar nerve 
eonrses within the mandibnlar eanal and is sensory to 
all of the lower teeth on that side. It emerges from the 
mental foramen on the anterior aspeet of the ehin to 
snpply the skin in that region. 

The lingnal nerve snpplies the anterior two-thirds of 
the tongne, the mandibnlar gums, and the floor of the 
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mouth with fibers of general sensation. All of the 
trìgemìnal fìbers within the lingual nerve are sensory; 
however, high in the infratemporal fossa the lingnal 
nerve is joined by the slender ehorda tympani nerve 
derived from the faeial nerve (ATLAS PLATE 566). 

The ehorda tympani nerve arises from the faeial 
nerve within the faeial eanal of the temporal bone, pos- 
terior to the tympanie eavity, about 7 mm above the sty- 
lomastoid foramen (ATLAS PLATES 681, 683). It 
enters the tympanie eavity throngh a small foramen in its 
posterior wall (posterior canaliculus) and arehes forward 
aeross the mallens on the medial snrfaee of the tympanie 
membrane. Anteriorly, it traverses another small fora- 
men (anterior canaliculus) to reaeh the superior part of 

the infratemporal fossa (ATLAS PLATES 566, 663). 
Continuing anteriorly the ehorda tympani nerve joins the 
sensory fibers of the lingnal nerve from behind (ATLAS 

PLATES 663, 681 #681.2, 684 #684.1). 

The ehorda tympani nerve eontains preganglionie 
parasympathetie faeial nerve fibers to the submandibu- 
lar ganglion. Postganglionie seeretomotor fibers from 
the submandibular ganglion snpply the submandibular 
and sublingual glands. The ehorda tympani nerve also 
earries speeial sensory taste fibers from the anterior 
two-thirds of the tongne baek to the faeial nerve. The 
eell bodies of these taste fibers are in the genienlate 
ganglion, the sensory ganglion of the faeial nerve, 
loeated at the genn of the faeial nerve in the temporal 

bone (ATLAS PLATE 681 #681.2). 


With the lateral pterygoid mnsele removed, identify 
again the inferior alveolar nerve and vessels. Just su- 
perior to the mandibular foramen, find the slender my- 
lohyoid braneh of the inferior alveolar nerve. Fol- 
low this nerve to the floor of the mouth below the 
mandible. It eontains motor fibers to the mylohyoid 
and anterior digastrie mnseles (ATLAS PLATE 565). 

With bone-cutting foreeps (or a ehisel, mallet, and 
bone foreeps) open the mandibnlar eanal from the 
onter snrfaee of the mandibnlar ramus. Follow the 
mandibular nerve branehes into one or more soekets 

of the lower teeth (ATLAS PLATE 633 #633.1). 

Find the lingnal nerve as it deseends from the 
mandibnlar nerve trunk. Note that its eonrse is paral- 
lel but anterior and medial to the inferior alveolar 
nerve. It snpplies general sensory trigeminal fibers to 
the mucous membrane eovering the floor of the 
mouth and to the anterior two-thirds of the tongne. 
Traee the lingnal nerve snperiorly to the site where it 
is erossed by the maxillary artery. 

Loeate the delieate ehorda tympanie nerve medial 
to the middle meningeal artery. Traee it forward as it 
loops to join the posterior aspeet of the lingnal nerve 
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(ATLAS PLATE 565). Know that the ehorda tympani 
nerve earries preganglionie parasympathetie fibers 
(V11) to the submandibular ganglion, and speeial sen- 
sory taste fibers from the anterior two-thirds of the 
tongne to the faeial nerve. 


3. Third part of the maxillary artery; ptery- 
gopalatine fossa. In the most medial region of the 
deep faee is loeated a eleft between bones ealled 
the pterygopalatine fossa (ATLAS PLATES 568 
#568.2, 596). It is bonnded anteriorly by the 
ronnded infratemporal snrfaee of the maxilla, 
behind by the pterygoid proeess of the sphenoid 
bone, and medially by the perpendienlar plate of 
the palatine bone (ATLAS PLATE 596). 

The fossa eommnnieates anteriorly with the orbit 
throngh the inferior orbital fissnre; posteriorly are the 
foramen rotundum and the pterygoid eanal, which eom- 
mnnieate with the middle eranial fossa and the foramen 
laeernm; medially, the fossa eommnnieates with the 
nasal eavity throngh the sphenopalatine foramen; inferi- 
orly, the fossa narrows to form the greater palatine eanal 
to the oral eavity; and laterally, the fossa opens into the 
infratemporal region (ATLAS PLATE 616 #616.2). 

As the third part of the maxillary artery enters the ptery- 
gopalatine fossa it quickly divides into several branehes 
that eonrse to other parts of the head throngh these eom- 
mnnieations (ATLAS PLATE 565, Fignre 28-6). 

Medially, the sphenopalatine braneh traverses 
the sphenopalatine foramen in the palatine bone along 
with nasal nerves to reaeh the nasal eavity (ATLAS 
PLATE 560 #560.1). 

Anteriorly, the infraorbital braneh enters the orbit 
by way of the infraorbital fissnre to join the infraorbital 
nerve. Also, the posterior snperior alveolar braneh 

eonrses anteriorly with aeeompanying branehes of the 
maxillary nerve and divides into smaller vessels that 
snpply the upper molar and premolar teeth (ATLAS 

PLATES 616 #616.2, 633 #633.1). 

Inferiorly, the greater palatine braneh aeeompa- 
nies the palatine nerves. It deseends throngh the greater 
palatine eanal to the oral eavity, where it divides to sup- 
ply both the soft and hard palates (ATLAS PLATE 
616 #616.1). 

Another braneh, the artery of the pterygoid eanal, 
will be seen when the nasal eavity is disseeted. At that 
time the nerve of the pterygoid eanal and the ptery- 
gopalatine ganglion will also be identified (ATLAS 
PLATE 616 #616.2). 


Follow the maxillary artery medially in the 
infratemporal region to the pterygopalatine fossa, 
and note that it divides into several branehes. Traee 
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the main tmnk medially throngh the sphenopalatine 
foramen where it enters the nasal eavity as the 
sphenopalatìne artery (ATLAS PLATE 566). 
Probe gently into the foramen and then downward 
from the pterygopalatine fossa into the greater pala- 
tine eanal. Find the greater palatìne artery 
deseending from the maxillary artery, but do not dis- 
seet it into the oral eavity, sinee this is more easily 
done when the nasal eavity is opened. 

Look for the infraorbital braneh of the maxillary 
artery that courses anteriorly and snperiorly. It enters 
the infraorbital eanal and joins the infraorbital nerve 
(ATLAS PLATE 565). Finally, look for a braneh that 
eonrses anteriorly and inferiorly on the infraorbital 
snrfaee of the maxilla. This is the posterior snperior 
alveolar artery to the upper molar and premolar teeth. 

Turn your attention to the temporomandibnlar 
joint. 
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IV. Temporomandìbular Joìnt 

(Atlas Plates 557, 558) 

A. Structure of the Temporomandibular Joint. The 

temporomandibnlar joint (TMJ) is a eondylar joint 
eonsisting of upper and lower parts, eaeh eontaining 
a eomplete synovial eavity (Figure 28-10). The two 
parts are separated by an artienlar dise, and the joint 


is surrounded by a fibrons artienlar eapsnle. 
Strengthening the eapsnle is the lateral temporo- 
mandibular ligament (Figure 28-9). It attaehes 
snperiorly to the artienlar tnberele on the zygomatie 
areh and inferiorly onto the neek of the mandible 
(ATLAS PLATE 557 #557.1). The TMJ intereon- 
neets this tnberele and the anterior rim of the 
mandibnlar fossa snperiorly with the eondyle of the 
mandible inferiorly. 

Grossing the medial aspeet of the TMJ is the spheno- 
mandibnlar ligament, extending from the spine of the 
sphenoid to the lingnla of the mandible (ATLAS 
PLATE 557 #557.2). It is an embryologie remnant of the 
sheath of Meekel’s eartilage, but it does not add to the 
strength of the joint. Neither does the stylomandibnlar 
ligament stretehing from the apex of the styloid proeess 
to the angle of the mandible (ATLAS PLATE 557 
#557.2). 

B. Movements at the TMJ. The mandible ean be 
depressed (opening the mouth), elevated (elosing the 
mouth), protraeted (pushing the lower jaw forward), 
and retraeted (pnlling the lower jaw backward). Pro- 
traeting and retraeting the j aw altematively by the two 
TMJs swings the ehin from side to side. When this is 
eombined with elevation and depression of the jaw, 
the grinding aetion used for chewing occurs. Food 
grinding ean be performed on one side of the mouth 
by the unilateral aetion of the pterygoids on that side. 
If the jaw is in a position of rest, the heads of the 
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FIGURE 28-9 


The temporomandibuLar joint, LateraL view, 
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eondyles and the artienlar dises lie eompletely within 
the mandibnlar fossae. 

1. Opening and elosing. When the month is opened 
passively, as in sleep, there is a hingelike move- 
ment of the mandible downward, the transverse 
axis of which is between the two mandibnlar 
eondyles. When the month is opened aetively, as 
in chewing, the artienlar dises and the heads of 
the mandible glide forward to lie below the artie- 
nlar tnbereles of the temporal bones (ATLAS 
PLATE 558). At the same time, the mandible 
rotates downward in a hingelike movement. 
There are simnltaneons gliding and hinge move- 
ments of the mandible and dise. In elosnre, or jaw 
elevation, the movements are jnst reversed. 

2. Protraetion and retraetion. In protraetion, the 

eondyles and dises of both sides also slide for- 
ward on the snrfaee of the temporal bones, but the 
mouth remains elosed, and the hinge movement 
of the mandible does not occur. Retraetion is 
simply the reversed aetion, retnrning the dises 
and eondyles to the rest position. 

3. Side-to-side movements. The grinding aetion of 
the jaw ean occur on one side only or in an alter- 
nating pattern, on one side and then the other. 
This aetion involves both protraetion of the jaw 
and a hingelike aetion of the mandibnlar eondyle. 
Grinding on one side oeenrs only by the simnlta- 
neous aetion of the two pterygoids on that one 


side. Opening the mouth results from the aetion 
of the lateral pterygoids and the digastrie mus- 
eles, whereas closure of the jaw occurs by the 
eombined aetion of the masseters, temporalis, and 
medial pterygoid mnseles. 


► 

Grant’s 669, 670 
Netter’s 13,15,16 
Rohen 21,53, 54 


ON A SKLLL (ATLAS PLATES 557 #557.1, 
568 #568.1): Before disseeting the TMJ, identify the 
enrved mandìbular noteh between two prominent 
proeesses along the snperior border of the mandible. 
Note the pointed, triangnlar eoronoid proeess ante- 
riorly, which serves for the insertion of the tempo- 
ralis mnsele. It is not a part of the TMJ. Posterior 
to the mandibnlar noteh, identify the eondylar 
proeess. It eonsists of the smooth mandibnlar head 
that serves as the inferior artienlar snrfaee of the 
TMJ and a narrowed region below the head, ealled 
the neek. 


► 

Grant’s 611, 
616, 617 
Netter’s 4, 8, 9,16 
Rohen 26, 32, 

52,54 


Also on a skull, identify the zygomatie proeess 
projeeting forward anteriorly from the temporal bone. 
Find an oval depression, the mandibnlar fossa, just 
anterior to the external anditory meatns (ATLAS 
PLATE 658 #658.1). On the inferior snrfaee of the 
zygomatie proeess find the ronnded artienlar tnber- 
ele just anterior to the mandibnlar fossa. Realize that 
in life a fibrons oval artienlar dise is interposed 
between the head of the mandible and the mandibnlar 
fossa and artienlar tnberele above, ereating two joint 

eavities (ATLAS PLATE 558). 
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ON THE GADAVER: Remove the fibrous eap- 
sule from the lateral surface of the TMJ. Note that 
the TMJ eonsists of upper and lower joint eavities 
separated by a fibrons artienlar dise (Figure 28-10). 
Probe the upper synovial eavity and, with a sealpel, 
cut the attaehments of the artienlar dise. Disartien- 
late the eondyle of the mandible and probe the lower 
joint eavity. Observe how the artienlar dise aeeom- 
modates the shapes of the bony structures forming 


the TMJ. 




eiinieal Relevanee 



Skull fracture at the pterion. This injury on the side 
of the skull ean beeome serious because the anterior 
braneh of the middle meningeal artery courses along 
the dura mater immediately deep to the pterion. The 
pterion is the site of articulation of the frontal, parietal, 
temporal (squamous part), and sphenoid (greater 
wing) bones.Thus, a hard blow to the side of the head 
could cause a hemorrhage of the underlying artery, 
resulting in pressure on the brain that might be trans- 
mitted to the vital eenters of the medulla and result in 
death. 

LeFort fractures. These fractures of the maxilla usu- 
ally result from severe trauma to the faee. They are 
elassified as LeFort I, II, and III. 

LeFort I: A horizontal maxillary fracture where the 
tooth-bearing portion of the maxilla is separated from 
its attaehments. Inferior to the fracture are the upper 
teeth and maxillary dental areh, the palate, inferior 
parts of the pterygoid proeesses, and part of the wall of 
the maxillary sinuses. 

LeFort II: An in]ury in which the entire maxilla and 
nasal bones are separated from their attaehments. 
Essentially the eentral region of the faee is separated 
from the rest of the skull. 

LeFort III: An in]ury in which the maxilla, nasal bones, 
and both zygomatie bones are separated from their 
attaehments to the rest of the skull. 

Surgical removal of the parotid gland. This opera- 
tion, ealled parotideetomy, is performed to remove the 
site of a primary eareinoma of the parotid gland. Re- 
moval of the superficial part of the gland reveals the 
faeial nerve that must be preserved to retain the func- 
tion of the ipsilateral muscles of faeial expression. 
Deep to the faeial nerve is the more substantial part 


◄ 

Grant’s 662, 663, 
674, 675 

Netter’s 16, 40, 55 
Rohen 54, 58, 59 


of the gland that lies behind the angle of the mandible 
and the mastoid proeess. Removal of the gland alters 
the smooth contour anterior and inferior to the ear- 
lobe, revealing the protrusion of the ramus and angle 
of the mandible ]ust deep to the skin and a hollow re- 
gion posterior to the mandible. 

Parotid tumors. A parotid gland tumor puts pressure 
on the retromandibular vein and the superficial tem- 
poral artery that course posterior to the gland. The 
thiek and tough parotid faseia does not allow signifi- 
eant anterior protrusion of an enlarged gland. Llsually 
the branehes of the faeial nerve coursing through the 
gland beeome involved, and a faeial paralysis on the 
ipsilateral side may develop. At times pain is referred 
to the temporomandibular joint by the fibers of the 
auriculotemporal nerve that aseends anterior to the 
ear and posterior to the joint. 

Disloeation of temporomandibular joint. At times 
during the sudden eontraetion of the lateral pterygoid 
muscle (e.g., during a wide yawn), the two heads of 
the mandible and the articular dises disloeate anteri- 
orly beyond the articular tubercles of the temporal 
bone. If this occurs the mandible remains open and 
the person is unable to elose the mouth. Disloeation 
of the mandible on one side ean occur if the opened 
]aw is struck by a blow (as in boxing). Reduction of the 
disloeated ]aw is aehieved by using both thumbs 
within the opened mouth and pressing down on the 
lower molar teeth on both sides, thereby overeoming 
the aetions of the ]aw-opening muscles and the eon- 
tractures of the lateral pterygoid muscles. 

Frey’s syndrome. After a signifieant amount of time 
following a wound to the side of the faee that in]ures 
the parotid gland, a patient may exhibit perspiration 
from the skin over the gland when eating or chewing 
gum. This occurs because of the regeneration of 
parasympathetie fibers in the auriculotemporal nerve 
that were injured by the wound. These find their way 
into branehes of the great auricular nerve and then in- 
nervate sweat glands in the field of that nerve. 
Bloekage of the parotid duct. If the parotid duct is 
bloeked, the buildup of saliva in the gland causes 
painful inflammation and swelling of the gland. Llsu- 
ally such a bloekage is due to a small ealeified stone. 
Visualization of the parotid duct ean be aehieved by 
injeeting a radiopaque fluid through the opening of 
the duct in the oral eavity. This technique is ealled 
sialography, and the stone that ean bloek the duct is 
ealled a sialolith. 








DISSEGTION 



Posterior TriangLe of the Neek 


Objeetives 


1 Remove the skin from the posterior triangle of 
the neek and identify the strands of the pLatysma 
muscLe. 

2 Disseet the aeeessory nerve; externaL juguLar vein; 
and the Lesser oeeipitaL, great auricuLar, transverse 
eervieaL, and supracLavicuLar sensory nerves. 

3 Identify the omohyoid, spLenius eapitis, Levator 
scapuLae, and the seaLene muscLes. 


4 Remove the middLe third of the eLavieLe; disseet the 
subcLavian vesseLs and the thyroeervieaL trunk and 
its branehes. 

5 Disseet the trunks of the braehiaL pLexus; find the 
suprascapuLar, phrenie, dorsaL scapuLar, and Long 
thoraeie nerves. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, I2th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


I. Boundaríes of the Posteríor Tríangle; 
Skln ineìslons 


The posterior triangle (Figure 29-1, ATLAS PLATE 
520 #520.1) loeated posterolaterally in the neek is 
honnded inferiorly hy the middle third of the elaviele, 
posteriorly hy the anterior horder of the trapezins 
mnsele, and anteriorly hy the posterior horder of 
the sternoeleidomastoid mnsele (ATLAS PLATES 


◄ 

Grant’s 332, 
752, 754 
Netter’s 27 
Rohen 178 


523, 530). Disseetion of this region will foens on neu- 
rovascular structures in the neek that deseend beneath 
the elaviele into the axilla. These inelnde the subcla- 
vian artery, which eontinnes as the axillary artery, and 
the roots and trnnks of the braehial plexus, which 
beeome the eords of the plexus in the axilla. Addition- 
ally, entaneons branehes of the eervieal plexus 
beeome snperfieial in the posterior triangle, and the 
spinal aeeessory nerve (XIth eranial nerve) erosses the 
floor of the triangle. 

A. Skin ineisions (Fignre 29-2). Make one skin 
ineision from the mastoid proeess to the supra- 
sternal noteh, ronghly eorresponding to the ante- 
rior border of the sternoeleidomastoid mnsele 

(Fignre 29-2 A-B). DO NOT CUTINTO THE 
SLPERFieiAL FASGIA to avoid severing the 
external jugular vein and the great auricular and 
transverse eervieal nerves. 
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Trapezius muscle 


Omohyoid 
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(inferior belly) 


Omoclavicular triangle Glaviele 


Internal jugular vein 


FIGURE 29-1 


The posterior triangLe and its muscuLar fLoor. 


Make a seeond ineision between the mastoid 
proeess and the external oeeipital protnberanee 
on the baek of the sknll (Figure 29-2 A-C). 
The ineision along the elaviele (Figure 29-2 
B-D) was made when the peetoral region was 
disseeted. Refleet and elevate the skin as far as 
the midline on the baek of the neek, but leave it 
attaehed posteriorly in the midline (between C 
and D, Figure 29-2). 

Note that the thin superficial faseia in this 
region eontains strands of the platysma muscle 
(ATLAS PLATES 521, 529), whereas the dense 
nnderlying investing layer of deep eervieal 
faseia stretehes between the trapezins and ster- 
noeleidomastoid mnseles, both of which it invests 

(ATLAS PLATE 527). 
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11. Superfìcìal Vessels and Nerves 
(Figures 29-3 and 29-4) 

Within the snperfieial faseia and in the nnderlying 
investing faseia, find the aeeessory nerve, the snperfieial 
veins, and the entaneons nerves in this region. 

These latter nerves (Figure 29-4) are derived from 
the C2, C3, and C4 eervieal segments. They emerge 
from behind the posterior border of the sternoelei- 
domastoid mnsele to enter the posterior triangle and 
inelnde the lesser oeeìpìtal, great auricular, trans- 
verse eervieal, and supraclavicular nerves. 

A. Spinal Aeeessory Nerve. To expose the ae- 
eessory nerve, disseet in the posterior triangle 


along an imaginary line intereonneeting the ear- 
lobe, when the faee is anterior, and the aeromion 
where it artienlates with the elaviele (ATLAS 
PLATE 529). The aeeessory nerve deseends 
initially deep to the sternoeleidomastoid mus- 
ele; then, it enters the posterior triangle a bit 
above the midpoint of that muscle. Traversing 
posteroinferiorly throngh the triangle, it eonrses 
under the anterior border of the trapezins ap- 
proximately 2 inehes above the elaviele (ATLAS 
PLATES 529-533). It snpplies both the ster- 
noeleidomastoid and trapezins mnseles. 

B. External Jugular Vein (Fignre 29-3). Disseet 
the external jugular vein in the snperfieial faseia 


Oeeipital vein 


Posterior auricular 


Internal jugular vein 


Trapezius nnuscle 


Sternoeleidomastoid 


Transverse 
eervieal vein 


Supraorbital vein^ Supratrochlear vein 



Suprascapular vein 


Superficial temporal vein 


Maxillary vein 


Retromandibular vein 


Faeial vein 


Gommon faeial 
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Communicating vein 


Anterior jugular vein 


External jugular vein 


Subclavian vein 


FIGURE 29-3 


SuperfidaL veins in the neek 
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FIGURE 29-4 


Sensory nerves of 


the eervieaL pLexus and the spinaL 
aeeessory nerve. 


Transverse eervieal 

nerve 


Sternoeleidonnastoid 

mosele 


Lesser oeeipital 


Greater auricular nerve 



Spinal aeeessory nerve (XI) 


Trapezius muscle 

Levator scapulae 
muscle 


Supraclavicular 
nerves (posterior) 


Supraclavicular 
nerves (middle) 


Supraclavicular 
nerves (anterior) 


as the vessel deseends obliquely aeross the exter- 
nal surface of the sternoeleidomastoid mnsele. 
The vein eommenees near the angle of the jaw 
where typieally it is formed by the jnnetion of 
the posterior auricular and retromandibnlar 
veins (ATLAS PLATE 497). Inferiorly, the vein 
pierees the deep faseia to flow into the snbelavian 
vein or the intemal jugular vein near its jnnetion 

with the snbelavian vein (ATLAS PLATES 535, 
536). 


that mnsele toward the ear (ATLAS PLATES 
529, 530). It is often found posterior and parallel 
to the external jugular vein. 

E. Transverse Cervical Nerve (C2, C3). This 
nerve and its branehes emerge behind the stern- 
oeleidomastoid mnsele and eonrse horizontally 
aeross the snrfaee of that mnsele to snpply most 
of the skin over the anterior triangle of the neek 

(ATLAS PLATE 530). 


e. Lesser Oeeipital Nerve (C2). To find this nerve, 
disseet along the posterior border of the upper 
one-third of the sternoeleidomastoid mnsele. 
It emerges near the aeeessory nerve and aseends 
toward the sealp behind the ear near the mastoid 
proeess (ATLAS PLATE 530). 


◄ 

Grant’s 754, 756 
Netter’s31,32 
Rohen 170,180 


D. Great Anrienlar Nerve (C2, C3). Identify this 
nerve as it aseends from behind the posterior 
border of the sternoeleidomastoid mnsele and 
erosses obliquely over the external snrfaee of 


F. Supraclavicular Nerves (C3, C4). These 
cutaneous nerves deseend in the posterior triangle 
from behind the stemoeleidomastoid to the skin 
over the elaviele. They inelnde medial, interme- 
diate, and lateral supraclavicular branehes and 
snpply skin over the aeromion and the upper two 

intereostal spaees (ATLAS PLATE 530). 

After disseeting the snperfieial veins and nerves, 
remove the remainder of the dense faseia that eovers 
the mnseles of the posterior triangle. 
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IIL Omohyoìd and Other Posteríor 

Tríangle Muscles 

The muscles loeated more deeply in the posterior 
triangle include the inferior belly of the omohyoid and 
the mnseles that form the floor of the triangle. These 
inelnde (from above following downward) the splenìus 
eapìtìs; levator scapulae; and the posterior, middle, 
and anterior sealene mnseles. 

The omohyoid mnsele divides the posterior triangle 
into two triangles. The upper oeeipital triangle eon- 
tains the oeeipital vessels, aeeessory nerve, roots of 
the braehial plexus, and the floor mnseles. The lower 
omoclavicular (subclavian) triangle eontains the 
snbelavian vessels and their branehes as well as the 
eontinnation of the trnnks of the braehial plexus that 
pass laterally from between the anterior and middle 
sealene mnseles. 

A. Omohyoid Muscle. Remove the fat from the 
posterior triangle and identify the small, ribbon- 
like inferior belly of the omohyoid mnsele 
erossing the posterior triangle obliquely just 
above the elaviele (ATLAS PLATE 531). This is 
the lower part of a muscle eontaining two thin 
bellies intereonneeted by a tendon, and it extends 
between the hyoid bone to the upper border of 

the scapula (ATLAS PLATE 532). 

B. Other Mnseles. Glean the snrfaee of the sple- 
nius eapitis and levator scapulae mnseles 
(ATLAS PLATES 523, 528), and again identify 

the aeeessory nerve deseending over them to the 
trapezins mnsele. Loeate the anterior and mid- 
dle sealene mnseles and observe how the roots 
and tmnks of the braehial plexus and, somewhat 
lower, the snbelavian artery emerge between 

them (ATLAS PLATES 523, 544 #544.1). Iden- 

tify the more deeply plaeed posterior sealene. 


of the sternoeleidomastoid mnsele and refleet it 
medially to expose the medial two-thirds of the 
elaviele. Identify the anterior sealene mnsele 
behind the elaviele and the phrenie nerve (C3, 
C4, and C5) that eonrses along its anterior 
snrfaee. 

B. Remove the Middle Portion of the Clavicle. 

With a handsaw, cut through the elaviele ap- 
proximately 2 inehes medial to the aeromion. 
Make a seeond sawcut 1 ineh lateral to the 
stemoelavienlar joint. Remove the isolated inter- 
mediate portion of the elaviele (see ATLAS 
PLATE 534) by freeing it from the nnderlying 
subclavius muscle. Identify the snbelavian vein, 

which lies IN FRONT OF THE ANTERIOR 
SGALENE MUSCLE, in eontrast to the snbela- 
vian artery and the trnnks of the braehial 
plexus, which eonrse BETWEEN THE ANTE- 
RIOR AND MIDDLE SGALENE MUSCLES 
(ATLAS PLATE 534). 

V. Subclavìan Vessels 


The axillary vein beeomes the subclavian vein as it 
passes over the Ist rib. It joins the internal jugular 
vein to form the braehioeephalie vein on eaeh side. 
The external jugular vein flows either into the inter- 
nal jugular or the braehioeephalie vein (ATLAS 

PLATES 535, 536). 

The snbelavian artery passes laterally throngh 
the base of the posterior triangle deeper and slightly 
snperior to the snbelavian vein (Fignre 29-5). With the 
artery eonrse the tmnks of the braehial plexus (ATLAS 
PLATE 534). The anterior sealene mnsele lies in front 
of the snbelavian artery and partially obsenres the 
vessel (ATLAS PLATE 541). The mnsele divides the 
artery into three segments, the Ist is medial to, the 2nd 
behind, and the 3rd lateral to the mnsele. 


◄ 

Grant’s 755, 756 
Netter’s 27, 30 
Rohen 181, 
182,185 


► 

Grant’s 756, 757 
Netter’s 429 
Rohen 182-184 


IV. Expose the Subclavìan Vessels and 

Braehlal Plexus By Removìng the 
Mlddle Thìrd of the eiavìde 


Confirm that the anterior and middle sealene mnseles 
attaeh onto the Ist rib (ATLAS PLATE 544 #544.1). 
When you reseet the middle one-third of the elaviele, 

BE GERTAIN THAT YOU PRESERVE THE AN- 
TERIOR SGALENE MUSCLE to retain its impor- 
tant relationship to the vessels and nerve tmnks in the 
region. 

A. Exposure of Structures Deep to the Clavicle. 

On one side, cut away the clavicular attaehment 


► 

Grant’s 488, 501, 
757, 764, 765 
Netter’s 33, 429 
Rohen 168, 
184,185 


A. Subclavian Vein (Fignre 29-3). Identify the 
snbelavian vein in the soft tissne deep to the 
elaviele. Find the transverse eervieal and supra- 
scapular veins that often flow aeross the omo- 
elavienlar (snbelavian) triangle into the extemal 
jugular (Fignre 29-3). Find the smaller anterior 
jugular vein (ATLAS PLATE 535). 


B. Snbelavian Artery. Disseet the lower portions of 
the tmnks of the braehial plexus and find the 
snbelavian artery that eonrses anterior to them. 
The third part of the artery (lateral to the anterior 

sealene mnsele) (ATLAS PLATES 534,541,544 
#544.1) eonrses downward and laterally over the 







Posteríor Tríangle of the Neek 333 


Superior portion 
of sternoeleidonnastoid 
mosele 


aeeessory 

nerve 


Internal jugular 


Vagus nerve 


Aseending eervieal 



Transverse eervieal 


Gommon earotid 


artery (superficial 


Phrenie nerve 
Braehial plexus 

Inferior belly 
of omohyoid 
muscle 


Vertebral artery 


Dorsal scapular 


Suprascapular 


Thyroeervieal trunk 


External jugular vein 


Internal jugular vein 


FIGURE 29-5 


Inferior portion 
of sternoeleidomastoid 

muscle 

The thyroeervieaL trunk and the trunks of the braehiaL pLexus. SternoeLeidomastoid muscLe removed; earotid sheath removed to 


expose eommon earotid artery, internaL juguLar vein, and vagus nerve. 


eervieal pleura to the Ist rib (ATLAS PLATE 
536) . Pull aside the inferior belly of the omohy oid 
muscle and look for the suprascapular artery 
and, more snperiorly, the transverse eervieal 
artery (Figure 29-6A). These vessels usually 
eross the extemal surface of the anterior sealene 
mnsele snperfieial to the snbelavian artery. 

1. Suprascapular artery. Determine if the 
suprascapular artery arises as a braneh from 


the thyroeervieal trunk (Fignre 29-6A). 

This tmnk is a short vessel that branehes from 
the first part of the snbelavian artery. If the 
suprascapular artery does not arise from the 
thyroeervieal tmnk, it will arise as a separate 
braneh direetly from the 3rd part of the sub- 
elavian artery (Fignre 29-6B). 

From either origin, follow the suprascapular 
artery laterally and downward (behind and 
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FIGURE 29-6 


VascuLar patterns reLated to the suprascapu- 
Lar and transverse eervieaL arteries. A. The transverse eervieaL 
arises from the thyroeervieaL trunk and divides into a superficiaL 
and deep braneh and the suprascapuLar artery aLso branehes 
from the thyroeervieaL trunk. B. The transverse eervieaL is 
simiLar to that seen in A; hovvever, the suprascapuLar artery 
arises from the subcLavian artery distaL to the anterior 
seaLene muscLe. C. The suprascapuLar artery arises from the 
thyroeervieaL trunk, but the superficiaL braneh of the 
transverse eervieaL artery is repLaeed by the superficiaL 
eervieaL artery. The deep braneh of the transverse eervieaL 
artery is repLaeed by the deseending scapuLar (or dorsaL 
scapuLar) artery. 


parallel to the elaviele) toward the supra- 
scapular noteh (ATLAS PLATE 534). Note 
that the suprascapular artery is aeeompanied 
by the suprascapular nerve. At the sup- 
rascapular noteh or “foramen” (formed by 
the superior transverse scapular ligament), 


► 

Grant’s 486, 
755-757 
Netter’s 331, 
427, 429 
Rohen 168,169, 
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follow the artery OVER the ligament to enter 
the supraspinatus fossa, where the nerve 
eonrses DEEP to the ligament (ATLAS 
PLATE 33). 

2. Transverse Gervieal Artery. Look for the 
transverse eervieal artery. In slightly more 
than 50% of eadavers, this vessel arises from 
the thyroeervieal trunk and eonrses laterally in 
the posterior triangle snperior to the supra- 
scapular artery and snperfieial to the anterior 
sealene muscle, subclavian artery, and trnnks 
of the braehial plexus. When present, the ar- 
tery divides into a snperfìeial braneh, which 
aseends in the neek deep to the trapezins and 
a deep braneh, which deseends deep to the 
levator seapnlae and rhomboid mnseles. 

If such a pattern for the transverse eervieal 
artery is not found, look for the snperfieial 
eervieal artery from the thyroeervieal trunk. It 
erosses the posterior triangle and disappears 
beneath the levator seapnlae and trapezins 
mnseles without giving off a deep braneh. In 
these eases, another vessel ealled the deseend- 
ing seapnlar or dorsal seapnlar artery will arise 
direetly from the snbelavian and deseend along 
the medial margin of the seapnla (Figure 

29-6C). 


Althongh other vasenlar patterns might exist, the 
most eommon are illnstrated in the three diagrams of 

Figure 29-6. 


VI. eervieal Part of the Braehlal Plexus 


The braehial plexus eommenees in the neek throngh 
the union of the anterior primary rami of the lower four 
eervieal (C5, C6, C7, and C8) and first thoraeie (Tl) 
nerves. The 5th and 6th eervieal roots join to form 
the upper (superior) trunk, the 7th forms the middle 
trunk, and the 8th eervieal and Ist thoraeie join to form 
the lower (inferior) trunk. 

A. Braehial Plexus (in the neek). Separate the 
trnnks of the braehial plexus by probing throngh 
the faseia surrounding the large nerve bnndles. 
Traee the trnnks medially to the eervieal and 
thoraeie roots and laterally where they split into 
anterior and posterior divisions beneath the 
middle portion of the elaviele (which has been 
removed). 

B. Suprascapular Nerve (C5, C6). Loeate the 
suprascapular nerve branehing from the upper 
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tmnk of the braehial plexus near the junction of 
the anterior primary rami of C5 and C6 (ATLAS 
PLATE 534). Follow the nerve posteriorly and 
inferiorly in front of the middle sealene mnsele 
toward the snperior border of the seapnla, where 
it is joined by the suprascapular vessels. 

e. Phrenie Nerve (C3, C4, C5). Identify the 
phrenie nerve (Fignre 29-5) eonrsing obliquely 
aeross the external snrfaee of the anterior sealene 

mnsele (ATLAS PLATES 532-534). It ean be 

easily isolated by gently probing the snperfieial 
snrfaee of the mnsele. 

D. Nerve to the Snbelavins Mnsele (€5, C6). This 
slender nerve may have been destroyed when the 
midportion of the elaviele was removed. If intaet, 
it ean be found to arise from the upper tmnk of 
the braehial plexus, deseend vertieally aeross the 
third part of the snbelavian artery, and end in 
the subclavius muscle. 

E. Dorsal Seapnlar and Long Thorade Nerves. 

Separate the anterior and middle sealene mus- 
eles and expose the nppermost parts of the 
braehial plexus at its roots. Identify the dorsal 
seapnlar nerve (C5) (also ealled the nerve to 
the rhomboids), which pierees throngh the 
middle sealene mnsele and deseends deep to the 
levator seapnlae and trapezins to reaeh the ver- 
tebral border of the seapnla (ATLAS PLATE 
383). 

Traee the long thoraeie nerve (C5, C6, C7) 
snperiorly to the neek from the lateral snrfaee of 
the serratns anterior mnsele in the axilla (ATLAS 
PLATES 26,27,534). Confirm that it arises from 
the C5, C6, and C7 before the tmnks of the plexus 
are formed. 


eiinieal Relevanee 


Gongenital tortieollis. This eondition is caused by a 
eontraetion of the neek muscles on one side causing 
the neek to twist and the head to slant to that side. 
During delivery of a difficult birth, excessive stretehing 
of the sternoeleidomastoid muscle ean result in a 
hematoma followed by the formation of a fibrous 
searring in the muscle. Subsequently, tilting of the 
head to the affeeted side occurs, with the faee 
direeted upward to the opposite side. 

Spasmodle tortleollls. This eondition is caused by 
repeated ehronie eontraetions of lateral neek mus- 
eles such as the sternoeleidomastoid and trapezius. 


Sustained tilting of the head eventually ean beeome in- 
voluntary and may even have a psyehologieal basis. 
Leslons of the splnal aeeessory nerve. These 
lesions are not eommon, but they ean occur from stab 
wounds or from inadvertent injury during surgery in 
the posterior triangle of the neek. Tumors of the 
eervieal lymph nodes ean invade the nerve, resulting 
in its diminished function. Patients present with a 
weakness in elevating and turning the head to the 
opposite side, which indieates sternoeleidomastoid 
muscle weakness. Retraetion of the scapula is lost 
and elevating the shoulder is affeeted. In]ury to the 
aeeessory nerve usually results in a drooping of the 
ipsilateral shoulder. 

Injury to the phrenle nerve. If the phrenie nerve is 
severed, a loss of eontraetion of the ipsilateral half 
of the diaphragm ean result. At times the nerve is 
bloeked temporarily for eertain surgical procedures 
in the thorax, or it may be crushed in the repair of 
diaphragmatie hernias. Because the phrenie nerve 
is derived from motor fibers of C3, C4, and C5, 
irritation of the diaphragm may be referred to the 
supraclavicular region that is supplied by sensory 
fibers of the supraclavicular nerves, also from C3, 
C4, and C5. 

Testlng the aeeessory nerve. To test this nerve the 
patient should be asked to rotate the head (against 
resistanee) to aetivate the sternoeleidomastoid mus- 
ele of the opposite side. Additionally, to test the 
trapezius muscle, the patient is asked to retraet both 
scapulae toward the midline of the baek. 

Posterlor trlangle sensory nerve bloek. Surgery in 
the posterior triangle requires loeal anesthesia of the 
eervieal plexus. Sensory nerves (great auricular, 
lesser oeeipital, transverse eervieal, and supraclavic- 
ular nerves) all emerge along the posterior border of 
the sternoeleidomastoid muscle. This procedure also 
bloeks the phrenie nerve. It is not used in persons with 
eardiae or pulmonary disease. 

Suprascapular nerve lnjury. The suprascapular 
nerve might be in]ured when the middle third of the 
elaviele is fractured.This denervates the supraspina- 
tus and infraspinatus muscles that are lateral rotators 
of the humerus at the shoulder joint. Because the 
medial rotators are intaet, the upper limb is rotated 
medially with the hand projeeting backward in a 
“waiter’s tip” position. Denervation of the supraspina- 
tus also results in the loss of the initiation of abduction 
of the humerus (i.e., the first 20° of abduction). 

The intersealene trlangle. The sides of this triangle 
are the anterior and middle sealene muscles and, in- 
feriorly, the first rib. This region is important because 
the subclavian artery and the trunks of the braehial 
plexus course through the triangle. Crossing over the 
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triangle are the subclavian vein and the suprascapular 
and transverse eervieal arteries. The phrenie nerve 
deseends along the anterior surface of the anterior 
sealene muscle. This region is elinieally signifieant 
when the structures within the triangle (subclavian 
artery and braehial plexus) are eompressed by a 
eervieal rib, by aeeretions on the first rib, or by 
contracture of the sealene muscles. 


Pleura and lung injury at the root of the neek. The 

apex of the lung and the eervieal extension of 
the pleura (Sibson’s faseia) aseend superiorly into the 
root of the neek above the elaviele. Penetrating 
wounds superior to the medial half of the elaviele ean 
puncture the lung and cause it to eollapse. The loea- 
tion of the apex of the lung must be eonsidered when 
puncture of the subclavian vein is made in this region. 




DISSEGTION 


Anterior Tn'angLe of the Neek 



Objeetives 


1 Examine the sorfaee anatomy of the anterior neek; 
learn the boondaries of the triangles of the 
neek. 


5 Disseet the earotid sheath and the earotid triangle, 
the soperior laryngeal nerve, and branehes of the 
external earotid artery. 


2 Disseet the soperfieial veins, platysma muscle, and 
cutaneous nerves on the anterior neek. 

3 Disseet the infrahyoid muscles, the ansa eerviealis, 
and the muscular triangle. 

4 Disseet the thyroid gland, its blood vessels, and the 
recurrent laryngeal nerves, and the parathyroid 
olands. 


6 Disseet the submandibular triangle and 
submandibular gland; loeate the hypoglossal 
and glossopharyngeal nerves. 


7 Disseet the subclavian artery and other structures at 
the root of the neek. 


8 Disseet the submental triangle and the mylohyoid 
and hyoglossus muscles. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, I2th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


The anterior triangles of the neek are loeated anterior 
to the sternoeleidomastoid mnseles. Among other 
strnetnres, they eontain the thyroid and parathyroid 
glands; great arteries and veins of the neek and head; 
infrahyoid mnseles and their innervation; fonr eranial 
nerves (IX, X, XI, XII); eervieal extension of the sym- 
pathetie trnnk; eervieal plexus of nerves; snperfieial 
and deep eervieal lymph nodes; snprahyoid mnseles; 


snbmandibnlar gland; and snbmandibnlar and snb- 
mental lymph nodes. 

Within this region of the neek also are loeated the 
larynx and traehea and the pharynx and esophagns. 
These strnetnres are stndied in other disseetions. 


1. Surface Landmarks 
and Tríangles of the Neek 


The anterior region of the neek is loeated anterior to the 
eervieal vertebrae and the eervieal spinal eord. It is an 
exposed and vnlnerable region and eontains many vital 
strnetnres. It is elinieally nsefnl to identify eertain ante- 
rior neek landmarks and visnalize their relationship to 
other eervieal strnetnres and to vertebral levels of the 
spinal eolnmn. 
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A. Surface Landmarks. The key surface landmarks on 
the anterior neek are the sternoeleidomastoid 
muscles laterally and the hyoid bone, traehea, and 
larynx in the midline (ATLAS PLATES 517, 519). 
Commence your study of the surface anatomy of the 
neek by observing and palpating eervieal structures 
on a lab partner. 


1. Visnalize the anterior border of the ster- 
noeleidomastoid mnsele by tnrning the head 
to the opposite side and slightly depressing 
the ehin. 

2. Palpate the two tendons of insertion of the 
stemoeleidomastoid mnsele inferiorly; between 
them is the small lesser supraclavicular 
fossa. Deep to this fossa eonrse the eommon 
earotid artery and intemal jugular vein. Follow 
the anterior border of the stemoeleidomastoid 
mnsele snperiorly to its attaehment on the 
mastoid proeess behind the ear (ATLAS 
PLATES 520 #520.1, 523). 

3. With your finger, ontline the bonndaries of 
the anterior triangle of the neek on one side: 

a. Anteriorly: the midline 

b. Posteriorly: anterior border of sternoelei- 
domastoid mnsele 

e. Snperiorly: the inferior border of the man- 
dible and a line eontinned upward to the 
mastoid proeess 

4. Palpate the midline depression snperior to the 
manubrium of the stemum, ealled the jugular 
(or suprasternal noteh). Palpate the traehea 
deep to this site and realize that its subcuta- 
neous loeation allows aeeess to the respiratory 
airway (traeheotomy) for relief of respiratory 

distress (ATLAS PLATE 520 #520.2). 

5. Palpate the supraclavicular fossa (ATLAS 
PLATE 517) above the elaviele lateral to the 
insertion of the stemoeleidomastoid mnsele. 
Feel the pnlsations of the subclavian artery 
in this fossa by pressing this site with your 
fingers. 

6. Elevate the ehin and palpate the laryngeal 
prominenee (Adam’s apple) in the midline 
of the neek. This is the anterior edge of the 
large thyroid eartilage. Feel the pnlsations of 
the eommon earotid artery lateral to this 
site where it divides into intemal and external 
earotid arteries (ATLAS PLATE 519). 

7. Note that on the lateral snrfaees of the thyroid 
eartilage are found the lobes of the thyroid 
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gland. Lobes of the normal gland are diffi- 
cult to palpate speeifieally from other neek 

stmetnres (ATLAS PLATE 536). 

8. Palpate the hyoid bone about 1 em above the 
laryngeal prominenee. It ean be felt in the 
neek about 5 em (2 inehes) behind the tip of 
the ehin. Swallow and feel the hyoid bone 
ele vate. 

9. Palpate the anterior snrfaee of the erieoid ear- 
tilage inferior to the laryngeal prominenee 
and 5 em (2 inehes) above the snprastemal 
noteh. The isthmns of the thyroid gland that 
intereonneets the lateral lobes overlies this 
eartilage. 
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10 . IJnderstand the relationship of anterior neek 

stmetnres to the vertebral eolnmn. 

a. The hyoid bone lies at the level of the 3rd 
eervieal vertebra. 

b. The thyroid eartilage: 4th and 5th eervieal 
vertebr ae. 

e. The erieoid eartilage: 6th eervieal ver- 
tebra. 

d. Inferior to the erieoid eartilage there are 
5 em (2 inehes) of traehea in the neek: at 
the levels of the 7th eervieal and Ist tho- 
raeie vertebrae. 

e. 5 em (2 inehes) of traehea in the ehest: 2nd 
and 3rd thoraeie vertebrae. 

f. The traehea bifnreates: 4th thoraeie ver- 
tebra. 


B. Triangles of the Neek (ATLAS PLATE 520 
#520.1, Fignre 30-1). There are anterior and pos- 
terior triangles on both sides of the neek. The two 
anterior triangles lie medially, and eaeh is fianked by 
a posterior triangle laterally. Disseetion 29 deseribes 
the posterior triangle of the neek. 
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Eaeh anterior triangle is fnrther snbdivided into 
three smaller triangles by the anterior and posterior 
bellies of the digastrie mnsele and the snperior belly of 
the omohyoid mnsele. These are the submandibular 
triangle snperior to the hyoid bone and the earotid 
and muscular triangles inferiorly. Below the ehin and 
snperior to the hyoid bone is the nnpaired midline sub- 
mental triangle. The borders of these triangles are as 
follows: 
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1. Anterior triangle 

a. Medial border: Anterior midline of the neek 

b. Posterior border: Stemoeleidomastoid mnsele 
e. Snperior border: Inferior margin of the 

mandible 
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FIGURE 30-1 


TriangLes of the neek, anterior view. 
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2. Submandìbular triangle, eontaining the sub- 
mandibular gland 

a. Anterior border: Anterior belly of digastrie 

b. Posterior border: Posterior belly of digastrie 
e. Snperior border: Inferior margin of the 

mandible 
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3. Garotid triangle, eontaining the bifnreation of 
the eommon earotid artery, several branehes of the 
external earotid artery, the roots of the ansa eervi- 
ealis, and other vessels and nerves 

a. Snperior border: Posterior belly of the digas- 
trie and the stylohyoid mnsele 

b. Posterior border: Anterior border of the ster- 
noeleidomastoid 

e. Inferior border: Snperior belly of omohyoid 
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4. Muscular triangle, eontaining three infrahyoid 
mnseles (sternohyoid, sternothyroid, and thyrohy- 
oid), the anterior jugular vein, the thyroid gland, 
larynx, and traehea 

a. Medial border: Midline of the neek 

b. Posterior snperior border: Snperior belly of 
omohyoid 

e. Posterior inferior border: Anterior margin of 
sternoeleidomastoid mnsele 
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neek, and eranial eavity, inelnding the brain. The 
external jugular drains the snperfieial and deep faee 
and deseends obliquely on the snrfaee of the ster- 
noeleidomastoid mnsele. It reeeives the anterior 
jugular, transverse seapnlar veins and it drains into 
the snbelavian vein. 

The anterior jugular vein eommenees near the 
hyoid bone and deseends snperfieially over the strap 
mnseles. The veins of both sides eommnnieate aeross 
the midline and they drain into the external j ugular or 
(at times) subclavian vein (Figure 30-2). 

The internal jugular vein eommenees just below 
the jugular foramen. It is direetly continuous at the 
base of the skull with the intraeranial sigmoid sinus. 
In its deseent in the neek it is aeeompanied initially 
by the internal earotid artery and somewhat lower by 
the eommon earotid artery and vagus nerve. The ar- 
tery, vein, and nerve are surrounded by eonneetive 
tissne ealled the earotid sheath. Inferiorly, the inter- 
nal jugular vein joins with the snbelavian vein to 
form the braehioeephalie vein. The two braehio- 
eephalie veins join to form the snperior vena eava, 
which drains into the right atrinm. 


5. Submental triangle, a single midline triangle 
that eontains important lymph nodes. Its fioor is 
the mylohyoid mnsele. 

a. Inferior border: the hyoid bone 

b. Two lateral borders: the anterior bellies of the 
right and left digastrie mnseles 
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II. Superfìdal Anterìor Cerv1cal Structures 


The Jugular Veins (ATLAS PLATES 535,536). 

The external, anterior, and internal jugular 
veins of the neek retnrn venons blood from the faee. 
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The skin (epidermis only) of the anterior and lat- 
eral neek shonld be removed, if not already done. If 
already eompleted, review your disseetion of the pos- 
terior neek region (Disseetion 29). In addition to 
exposing the cutaneous nerves of the eervieal 
plexus, removal of the skin of the anterior neek will 
nneover the platysma muscle and the anterior jugu- 

lar veins (ATLAS PLATES 521, 535). 

Within the snperfieial faseia of the anterior neek 
identify fibers of the platysma mnsele. Note that this 
snperfieial mnsele erosses both the mandible and the 
elaviele. Identify the eervieal braneh of the faeial 
nerve that deseends to the platysma. 
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FIGURE 30-2 


The superfidaL veins of the neek. The right sternoeLeidomastoid muscLe has been removed to reveaL the internaL juguLar 


vein. (From GLemente CD. Gray's Anatomy. 30th Ameriean Edition. PhiLadeLphia: Lea and Febiger, 1985.) 


Find the anterior jngnlar veins near the midline 
on both sides. Note that they deseend from the sub- 
mental region to the jugular noteh (ATLAS PLATE 
535). Quite variable and often unequal in size, these 
veins eommnnieate aeross the midline. 

Find the external jngnlar vein as it deseends aeross 
the snrfaee of the stemoeleidomastoid mnsele. Disseet 
the vein inferiorly where it pierees the deep faseia and 
j oins the snbelavian vein ( ATL AS PL ATE 535). 

Detaeh the insertion of the stemoeleidomastoid mus- 
ele and refleet the mnsele laterally. Note that the trans- 
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verse eervieal and anterior jngnlar veins usually flow 
into the extemal jugular deep to the stemoeleidomastoid 
muscle (ATLAS PLATE 536). Review the following 
cutaneous branehes of the eervieal plexus disseeted 
with the posterior triangle (Fignre 30-3): 

1. Lesser oeeipital nerve (C2). It aseends behind 
the ear along the posterior border of the ster- 
noeleidomastoid mnsele. 
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2. Great anrienlar nerve (C2, C3). It aseends 
obliquely forward toward the ear and parotid 
region. 
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FIGURE 30-3 


Cutaneous nerves 


of the eervieaL pLexus. 
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3. Transverse eervieal nerves (C2, C3). These 
course around the posterior border of the ster- 
noeleidomastoid mnsele to snpply skin on the 
anterolateral neek. 

4. Snpraelavienlar nerves (C3, C4). These 
deseend posterior to the sternoeleidomastoid 
mnsele as medial, intermediate, and lateral 
branehes. These snpply the skin over the 
length of the elaviele. 


anteriorly in the muscular triangle (ATLAS PLATES 
519, 531-533). Several strap mnseles will be detaehed 
to expose the thyroid gland, its vessels, and the recur- 
rent laryngeal nerves. 


► 

Grant’s 762, 
763, 766 
Netter’s 27-29, 

31,32 
Rohen 183 


A. Infrahyoid Mnseles (Fignre 30-4). There are four 
infrahyoid mnseles. Two are more snperfieial: the 
sternohyoid and the omohyoid (its snperior belly in 
the muscular triangle and its inferior belly in the 
posterior triangle). Two others are loeated deep to 
these: the sternothyroid and the thyrohyoid. 


III. Infrahyoìd Strap Muscles; 

the Ansa Cervìcalìs 


The infrahyoid strap mnseles and their innervation 
(derived from the ansa eerviealis) are best disseeted 


1. The narrow sternohyoid mnsele arises from the 
medial end of the elaviele and the posterior sur- 
faee of the manubrium. It passes upward to be in- 
serted along the inferior border of the hyoid bone. 
It is adjaeent medially to the snperior belly of the 

omohyoid mnsele (ATLAS PLATES 519, 531). 
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Digastrie muscle 
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FIGURE 30-4 


Strap muscLes and the digastrie and 


myLohyoid muscLes, anterior view. 


Sternothyroid muscle 


2. The omohyoid muscle eonsists of two bellies 
joined by a tendon between them. The superior 
belly attaehes above to the hyoid bone jnst lateral 
to the sternohyoid mnsele. The inferior belly is 
attaehed along the snperior border of the seapnla 
jnst medial to the seapnlar noteh. The tendon 
between the two bellies and its faseial attaehment 
are loeated anterior to the internal jngnlar vein 

(ATLAS PLATE 519). 

3. The sternothyroid mnsele is shorter than the 
sternohyoid and lies deep to it. Attaehed to the 
posterior snrfaee of the mannbrinm, it extends 
snperiorly to the lamina of the thyroid eartilage 

(ATLAS PLATE 519). 
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4. The thyrohyoid mnsele is a small quadrilateral 
muscle between the thyroid eartilage to the 
greater horn of the hyoid bone. It lies deep to the 
upper part of the sternohyoid and might appear to 
be an upward extension of the sternothyroid 

mnsele (ATLAS PLATE 641). 

The omohyoid and sternohyoid depress the hyoid 
bone or help stabilize it. The sternothyroid depresses 
the larynx, while the thyrohyoid either elevates the lar- 
ynx or depresses the hyoid bone dnring different stages 
of swallowing. 


Remove the faseia eovering the infrahyoid mus- 
eles, but be careful not to sever the small nerves that 
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supply them. At the level of the laryngeal prominenee 
(Adam’s apple), identify the most medial of the strap 
muscles, the sternohyoid. Pass the handle of your 
sealpel between it and the nnderlying eartilage and 
sternothyroid mnsele. Separate the two mnseles down 
to the sternnm. Detaeh the sternohyoid inferiorly and 
refleet it upward to the hyoid bone. This exposes the 
sternothyroid and, more snperiorly, the thyrohyoid. 
Lateral to the severed stemohyoid identify the snpe- 
rior belly of the omohyoid. 

Turn your attention to the ansa eerviealis and the 
innervation of the infrahyoid mnseles. 

B. AnsaCervicalis(Figure30-5). The ansa eerviealis is 
a nerve formation eomposed of fibers from the first 
three eervieal nerves (Cl, C2, C3). In this formation a 
braneh of the anterior primary ramus of C1 courses 
forward high in the posterior neek and enters the 
sheath of the hypoglossal nerve trunk. Many of 
these e 1 fibers leave the hypoglossal nerve to form the 
snperior root of the ansa eerviealis. This deseends 
deep to the stemoeleidomastoid mnsele, anterior to the 
eommon earotid artery (ATLAS PLATE 533). Other 
faseieles of C1 fibers leave the hypoglossal nerve to 
snpply the thyrohyoid and geniohyoid mnseles. 

The inferior root of the ansa eerviealis is a delieate 
nerve formed by the jnnetion of branehes from the 2nd 
and 3rd eervieal nerves. It deseends lateral to the inter- 
nal jugular vein, then erosses anterior to the vein and 
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Roots and branehes of the ansa eervieaLis 


◄ 

Grant’s 749, 
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Netter’s 26-29, 31 
Rohen 175, 
182,183 


► 

Grant’s 763 
Netter’s 32 
Rohen182,184 


◄ 

Grant’s 762, 

763, 766 

Netter’s31,32,34 
Rohen 181-183, 
184 


joins the snperior root to form the loop of the ansa eer- 
viealis (ATLAS PLATE 532). All of the strap mnseles 
are innervated from the ansa and its roots except the 
thyrohyoid, which gets fibers only from C1. 

Refleet the cut lower end of the sternoeleidomas- 
toid mnsele. To find the inferior root of the ansa 
eerviealis, probe the faseia of the earotid sheath lat- 
eral to the internal jugular vein at the level of the bi- 
fnreation of the eommon earotid artery. Follow the 
root inferiorly and then anterior to the vein, where it 
joins the superior root to form the loop of the ansa 
eerviealis adjaeent to the eommon earotid artery 
(ATLAS PLATE 532). Look for delieate nerve 
branehes to individnal strap mnseles. 

The nerve to the snperior belly of the omohyoid 
usually branehes from the snperior root as it deseends 
toward the ansa. The sternohyoid, sternothyroid, and 
inferior belly of the omohyoid often get their 
branehes direetly from the loop formation. The deli- 
eate e 1 filament to the thyrohyoid mnsele enters the 
mnsele along its lateral border. 


IV. Thyroid Gland; Snpen'or and Inferior 
Thyrold Arteries; Reenrrent Laryngeal 
Nerves; Parathyroìd Glands 


► 

Grant’s 749, 759, 

768-772 
Netter’s 31,70, 

74-76 
Rohen 162,175, 
244, 266, 271 


A. Thyroid Gland. The highly vasenlar thyroid gland, 
loeated in the lower anterior neek, eonsists of eonieal 
right and left lobes (ATLAS PLATE 536). Sitnated 
anterior to and at the sides of the traehea, the lobes ex- 
tend from the 5th or 6th traeheal ring inferiorly to the 
oblique line on the thyroid eartilage snperiorly. They 
are intereonneeted by a narrow transverse isthmns 
overlying the upper three traeheal rings. In 30% of ea- 
davers a pyramidal proeess extends upward from the 
isthmus and may reaeh the hyoid bone. This proeess 
and other nodnles of thyroid tissne may persist as rem- 
nants of the thyroglossal duct, which deseends from 
the tongne to the neek dnring development. The hor- 
mones seereted by the thyroid gland stimnlate and in- 
erease the rate of eellnlar metabolism (thyroxin) and 
lower the blood ealeinm level (ealeitonin). 


► 

Grant’s 770, 
771,780 
Netter’s 33, 34, 69, 

74-76 
Rohen 162, 
169,185 


The thyroid gland is snpplied (a) from above by the 
superior thyroid artery (Figure 30-6), off the external 
earotid, and (b) from below by the inferior thyroid ar- 
tery, off the thyroeervieal trunk (ATLAS PLATES 647, 
650). Importantly, as the branehes of the inferior thyroid 
artery enter the thyroid gland, they are erossed by the re- 
enrrent laryngeal nerve, which is aseending to snpply 
mnseles in the larynx. The reenrrent laryngeal nerve may 
eross anterior to, posterior to, or between the branehes of 
the inferior thyroid artery (ATLAS PLATE 650). 
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Sever the insertions of both stemothyroid mnseles 
from the thyroid eartilage. Detaeh the snperior bellies 
of both omohyoid mnseles from the hyoid bone and re- 
fleet all fonr mnseles downward to expose the thyroid 
gland. On both sides find the superior thyroid artery 
that deseends from the extemal earotid to the apex of 
the lateral lobe of the gland (ATLAS PLATE 636). 

Identify the isthmns that eonneets the two lobes 
aeross the traehea and severs it in the midline. On 
eaeh side elevate the cut isthmus and separate the 
thyroid lobe laterally from the traehea. 

Pull the thyroid lobe laterally and probe deeply 
along the medial border of the gland (Figure 30-7). 
Find the recurrent laryngeal nerve aseending in the 
groove between the traehea and the esophagns. Disseet 
the lower posterior snrfaees of the lateral lobes and 
find the branehes of the inferior thyroid arteries. 
They will eross the reenrrent nerves upon entering 

the gland (ATLAS PLATE 650). 


◄ 

Grant’s 749, 770, 
771,780 

Netter’s 69, 74-76 
Rohen 169,185 


These nerves are in a vnlnerable position when a thy- 
roideetomy is performed. Beeanse all but one pair of mus- 
eles of the larynx are snpplied by the reenrrent laryngeal 
nerves, injnry to them dnring ligation of the inferior thy- 
roid vessels will resnlt in serions laryngeal dysfnnetion. 


► 

Grant’s 786, 800 
Netter’s 75, 76 


◄ 

Grant’s 770-772, 
808 

Netter’s 33, 75, 76 
Rohen 162, 
168,169 


B. Parathyroid Glands. The parathyroid glands are 
small oval stmetnres that usually are loeated within 
the pretraeheal faseia posterior to the lateral lobes of 
the thyroid gland. Althongh they vary in nnmber and 
size (ATLAS PLATE 537 #537.2), there are usually 
four parathyroid glands, two on eaeh side, and they 
measnre about 6 mm in length, 3 mm in width, and 
2 mm in thiekness. 

The loeation of the snperior parathyroid glands 
behind the upper half of the lateral lobes is more eon- 
stant than that of the inferior glands (Fignre 30-7). 
The latter may be within the pretraeheal faseia near 
the lower pole of the gland, or they may be within the 
eapsnle of the gland, or embedded within thyroid 
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tissue. Their blood supply eomes from the same ves- 
sels that supply the thyroid gland, and they prodnee a 
hormone important for the metabolism of ealeinm and 
phosphorns. 

Positive identifieation of the parathyroid glands in 
the gross anatomy laboratory is diffienlt beeanse of 
their small size and variability in loeation. Their 
yellowish-brown eolor also makes it hard to distin- 
guish them from surrounding tissne. You may look 
for the superior parathyroid glands posterior to the 
lateral lobes of the thyroid gland within the pretra- 
eheal faseia. They are most often found behind the 
upper half of the lateral lobes and may be elose to 
their upper poles. 

V. Structures Withìn or Adjaeent to 
the earotìd Tríangle 

The earotid triangle is bonnded by the posterior belly 
of the digastrie, the soperior belly of the omohyoid, and 
the anterior border of the sternoeleidomastoid mnsele 
(Fignre 30-1). It is a small region in the upper neek where 
many important stmetnres are found (ATLAS PLATES 
531-533). Among these are the following: 

Internal jngnlar vein and several tribntaries 

Tmnks of the vagns (^), aeeessory (^I), and hypo- 
glossal (XII) nerves 


The snperior laryngeal braneh of the vagns (which 
divides into intemal and extemal laryngeal branehes) 
and the pharyngeal braneh of the vagns 

The roots of the ansa eerviealis (already disseeted) 

Bifnreation of the eommon earotid artery into internal 
and external earotid branehes 

The earotid sinns nerve 

Snperior thyroid, lingnal, and aseending pharyngeal 

branehes of the extemal earotid artery 

Faeial, oeeipital, and posterior anrienlar branehes of 
the external earotid artery, which arise slightly higher 
but will also be eonsidered at this time 

A. Internal Jngnlar Vein (ATLAS PLATES 483, 
535). The intemal jugular vein forms at the base of 
the skull and deseends in the neek adjaeent to the 
eommon earotid artery. It is erossed by the posterior 
belly of the digastrie mnsele and lies deep to the lower 
part of the stemoeleidomastoid mnsele. Coursing su- 
perfieial and lateral to the earotid arteries, it reeeives 
the faeial, lingnal, and snperior thyroid veins and, 
slightly lower, the middle thyroid vein. 

Retraet the stemoeleidomastoid mnsele and probe 
the earotid sheath at the level of the laryngeal promi- 
nenee. Separate the internal jngnlar vein from the 
eommon earotid artery and identify its faeial, 
lingnal, and snperior thyroid venons tribntaries 

(ATLAS PLATE 536). 


◄ 

Grant’s 763, 766, 
780, 781 
Netter’s 27, 28, 
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Rohen 170-173 
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B. Vagus (X )5 Aeeessory (^I), and Hypoglossal (XII) 
Nerves (ATLAS PLATES 532-534). The vagus and 
aeeessory nerves emerge from the skull through the 
jugular foramen, as does the glossopharyngeal nerve. 
At this foramen the sigmoid sinus in the eranial eav- 
ity beeomes the intemal jugular vein in the neek. The 
hypoglossal nerve enters the neek throngh the hy- 
poglossal eanal of the oeeipital bone. 

In the neek the vagus nerve eonrses within the earotid 
sheath posterior to the internal jugular vein and eommon 
earotid artery. The aeeessory nerve deseends in the neek 
initially deep to the posterior belly of the digastrie mus- 
ele. At the level of the hyoid bone it pierees the deep sur- 
faee of the stemoeleidomastoid muscle, supplies it, and 
then erosses the posterior triangle of the neek to snpply 
the trapezins mnsele (ATLAS PLATES 532-534). 

The hypoglossal nerve is the great motor nerve of 
the tongne. High in the earotid triangle it lies between 
the internal jugular vein and the internal earotid artery 
(ATLAS PLATES 532, 533). Near the lower border of 
the posterior belly of the digastrie mnsele, the nerve turns 
90° forward and eonrses anteriorly and snperiorly be- 
tween the hyoglossns and mylohyoid mnseles to enter 

the oral eavity (ATLAS PLATE 545 #545.1). 

1. To find the tmnk of the vagus nerve, separate 
the eommon earotid artery and intemal jugular 
vein at the level of the laryngeal prominenee. 
Probe deeply, using vertieal strokes, between 
the vein and the artery, and separate the tmnk of 
the vagus nerve from the eonneetive tissne of the 
earotid sheath. 

2. Loeate the aeeessory nerve by lifting and 
separating the sternoeleidomastoid mnsele 
from the nnderlying faseia nearly to its at- 
taehment on the mastoid proeess. Stroke the 
upper deep surface of the muscle with a probe 
and isolate branehes of the nerve. Note that it 
deseends to the trapezins mnsele aeross the 
posterior triangle. 

3. Find the hypoglossal nerve by using the pos- 
terior belly of the digastrie mnsele as a land- 

mark (ATLAS PLATES 532, 533). Probe 

deeply along the lower border of the digastrie 
mnsele, slightly above the hyoid bone. Isolate 
the nerve tmnk as it turns anteriorly and 
erosses the external earotid artery (and its lin- 
gual braneh) to the border of the mylohyoid 
mnsele. Follow the nerve deep to the mylohy- 
oid and snperfieial to the hyoglossns mnsele. 
Note that the nerve enters the oral eavity 
between these two mnseles (ATLAS PLATE 
545 #545.1). 
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Grant’s 800, 801, 

836, 837 
Netter’s 75, 76, 

80,130 
Rohen 89,151,162 
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Grant’s 776, 
786-788 
Netter’s 32, 34, 

69, 71 
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Grant’s 766, 788, 
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Netter’s 71,74, 80 
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Grant’s 763, 769, 
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Netter’s 32, 34, 
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Grant’s 749, 756, 
770, 807 

Netter’s 29, 79, 71 
Rohen 71,162,169, 
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◄ 

Grant’s 754-756, 
763, 838 
Netter’s 32, 34, 
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179,184,235 

► 

Grant’s 786, 
836, 837 
Netter’s 71,125, 

126,130 
Rohen 165 


◄ 

Grant’s 763, 

779, 780 

Netter’s 32, 33, 59, 
69-71,128 
Rohen 71,152,162, 
173 


e. Superior Laryngeal and Pharyngeal Branehes of 

the Vagus Nerve 

1. The superior laryngeal braneh of the vagns 
nerve eonrses inferiorly and anteriorly from the 
vagal nerve tmnk. High in the neek it deseends 
posterior and then medial (or deep) to the internal 
and external earotid arteries toward the upper part 
of the larynx. Deep to the arteries it divides into a 
larger internal laryngeal braneh and a delieate 
external laryngeal braneh. 

The internal braneh pierees the thyrohyoid mem- 
brane as do the snperior laryngeal vessels (ATLAS 
PLATES 649, 650). It is the sensory nerve to the inter- 
nal snrfaee of the upper half of the larynx and is the 
important sensory nerve for the cough refiex. 

The external braneh deseends deep to the stemo- 
thyroid mnsele and is the motor nerve to the erieothyroid 
mnsele of the larynx (ATLAS PLATE 644). 

Identify the internal braneh and traee it baek to the 
snperior laryngeal nerve behind the earotid arteries. To 
do this, probe the snrfaee of the thyrohyoid membrane 
near the lateral border of the thyrohyoid mnsele. Isolate 
the intemal braneh piereing the membrane slightly 
above the snperior laryngeal vessels (ATLAS 
PLATES 649, 650). Carefully disseet the nerve later- 
ally until you reaeh the point where it and the extemal 
braneh eome off the snperior laryngeal nerve. 

Traee the delieate external braneh inferiorly to the 
erieothyroid mnsele. It aeeompanies the snperior thy- 
roid artery posterior to the stemothyroid mnsele and lat- 
eral to the inferior eonstrietor mnsele (ATLAS PLATE 
643). Note that it gives off a small twig to the snperior 
eonstrietor before it enters the erieothyroid mnsele. 

2. The pharyngeal braneh of the vagus arises 
slightly snperior from the vagal tmnk than the su- 
perior laryngeal nerve. It is the prineipal motor 
nerve to the pharynx (ATLAS PLATE 643). 
The motor fibers of the pharyngeal braneh are de- 
rived from the eranial root of the aeeessory nerve 
(XI), which emerge from the mednlla oblongata 
and beeome part of the vagus nerve (X). In the 
neek the pharyngeal braneh joins with sensory 
fibers from the glossopharyngeal nerve (IX) and 
with sympathetie fibers to form the pharyngeal 
plexus. From this plexus motor fibers supply the 
three pharyngeal eonstrietor mnseles and all of the 
mnseles of the soft palate except the tensor palati. 
Think of their innervation as XI via X. 

Probe the region between the external and in- 
ternal earotid arteries high in the neek behind the 
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posterior belly of the digastrie muscle to find the pha- 
ryngeal braneh of the vagus. The nerve enrves paral- 
lel but inferior to the glossopharyngeal nerve and 
deseends to the posterior snrfaee of the middle eon- 
strietor mnsele, where it helps form the pharyngeal 
plexus (ATLAS PLATE 643). If you eannot identify 
this nerve now, you will have another opportnnity 
when the posterior pharynx is disseeted. 


► 

Grant’s 764, 766, 
780, 768, 770 
Netter’s 34, 69, 
74-76,136 
Rohen 168, 
169,175,184 


1. Identify the superior thyroid artery arising 
from the anterior aspeet of the external earotid 
near the bifnreation. Follow its deseent along 
the lateral border of the thyrohyoid mnsele to 
the snperior pole of the thyroid gland (ATLAS 
PLATE 536). Identify its superior laryngeal 
braneh piereing the thyrohyoid membrane 
with the internal laryngeal nerve. 


D. Bifnreation of the eommon Garotid Artery, the 
Garotid Sinus Nerve 

The eommon earotid artery arises from the braehio- 
eephalie artery on the right side and from the areh of the 
aorta on the left side (ATLAS PLATES 194, 197). 
Both vessels aseend within the anterior triangle of that 
side, eaeh aeeompanied by the intemal jugular vein and 
vagus nerve within the earotid sheath. Normally, there 
are no branehes off the eommon earotid artery before it 
bifnreates into the internal and external earotid arter- 
ies at the upper border of the thyroid eartilage. Near this 
division two viseeral reeeptor sites, the earotid sinus 
and the earotid body, are loeated within the vessels. 

The earotid sinus is a baroreeeptor loeated in the 
wall of the most proximal part of the internal earotid 
artery. It appears as a slight dilatation in the vessel. The 
earotid body is a ehemoreeeptor site found in the pos- 
terior wall of the eommon earotid artery at its point of 
bifnreation. Its ehemosensitive eells respond to ehanges 
in O 2 and GO^ levels in the blood, and this resnlts in 
ehanges in breathing patterns. 

The earotid sinus and earotid body are innervated by 
the earotid sinus nerve. It eontains viseeral afferent 
fibers of the glossopharyngeal nerve and has eommnni- 
eating branehes from the vagus nerve and snperior 
eervieal ganglion. 


◄ 

Grant’s 763, 764, 
786, 787 
Netter’s 34, 69, 
71,130 
Rohen 169, 
179,184 
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Grant’s 663, 786 
Netter’s 34, 40, 

69,136 
Rohen 146,153 
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Grant’s 680, 681, 
766, 781,782 
Netter’s 34, 69,136 

Rohen 152, 
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◄ 

Grant’s 834-837 
Netter’s 130 
Rohen 164 

► 

Grant’s 632, 662, 

764, 778 
Netter’s 11,34, 

36, 69 
Rohen 80, 81, 
168-170,183 


Follow the eommon earotid artery to its point of bi- 
fnreation. Separate the internal and external earotid 
arteries snperiorly to the ramus of the mandible. Look 
for the small earotid sinus plexus at the bifurcation. 
Twist the vessels and probe gently between them to 
identify the delieate earotid sinus nerve (often dou- 
ble). It aseends on the lower anterior snrfaee of the in- 
temal earotid artery and then eonrses posteriorly to 
join the glossopharyngeal and vagus nerves. 


◄ 

Grant’s 834-837 
Netter’s 125, 
130,131 
Rohen 63,164 

► 

Grant’s 321,330, 

764, 766 
Netter’s 23, 34, 

69, 70 
Rohen 76,168, 
235-237 


E. Branehes of the External Garotid Artery (Fignre 
30-8). The extemal earotid artery at the bifnreation 
lies anterior to the intemal earotid, but as it aseends, it 
gradnally eonrses lateral to the intemal earotid. At 
this point in the disseetion six branehes of the exter- 
nal earotid shonld be identified. These are the supe- 
rior thyroid, aseending pharyngeal, lingnal, faeial, 
oeeipital, and posterior auricular arteries (ATLAS 
PLATE 559). 


◄ 

Grant’s 763, 

764, 766 

Netter’s 34, 69,130 
Rohen 168-170, 
184 


2. Find the slender aseending pharyngeal artery 
by probing just above the bifurcation anterior 
and medial to the intemal earotid artery along 
the side of the pharynx. It aseends vertieally 
from its origin on the posterior snrfaee of the 
external earotid. Its prineipal branehes snpply 
the pharynx, but small twigs also go to the mid- 
dle ear and dura mater (ATLAS PLATE 644). 

3. Identify the lingnal artery, arising from the ex- 
ternal earotid at the level of the greater hom of 
the hyoid bone. It usually is the seeond braneh 
from the anterior aspeet of the external earotid 

(ATLAS PLATES 545 #545.1, 563, 566). Its 

origin may be diffienlt to find beeanse (a) it may 
lie deep to the posterior belly of the digastrie or 
(b) in about 20% of eases the lingual and faeial 
arteries arise as a eommon stem. Follow the lin- 
gual artery as it loops superiorly and then 
passes anteriorly deep to the hyoglossns mns- 
ele to enter the oral eavity. 

4. Find the faeial artery arising from the exter- 
nal earotid about 1 em superior to the lingual 
artery or from a eommon faeial-lingnal tmnk 

(ATLAS PLATES 533, 546 #546.1, 559). 

Probe above the greater horn of the hyoid bone 
and follow the artery deep to the posterior 
belly of the digastrie mnsele and then anteri- 
orly along the border of the submandibular 
gland. From this site the faeial artery eonrses 
over the mandible onto the faee. 

5. Identify the oeeipital artery arising posteri- 
orly from the external earotid opposite or 
slightly snperior to the faeial artery (ATLAS 
PLATE 559). Follow it posteriorly adjaeent to 
the posterior belly of the digastrie mnsele. Lift 
the sternoeleidomastoid mnsele, identify the 
nnderlying splenins mnsele, and realize that 
the oeeipital artery eonrses to the baek of the 
sealp deep to the splenins. 

OPTIONAL DISSEGTION 

6. If time permits, find the smaller posterior 
auricular artery arising posteriorly from the 
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extemal earotid just above the posterior belly 

of the digastrie (ATLAS PLATES 559, 563). 

Follow it behind the extemal ear between the 
parotid gland and the styloid proeess of the 
temporal bone. Note that its branehes include 
the stylomastoid artery, which leaves the sty- 
lomastoid foramen with the faeial nerve, an 
auricular braneh to the skin of the ear, and an 
oeeipital braneh to the sealp behind the ear 

(ATLAS PLATE 559). 


VI. Suprahyoìd Reglon 

(Atlas Plates 545, 546, 623) 

The snprahyoid region lies above the hyoid bone 
and below the mandible. Within this region on both sides 
are loeated the submandibular triangles laterally, and be- 
tween them, a single snbmental triangle (Fignre 30-1). 

Eaeh suhmandihular triangle, bonnded by the 
anterior and posterior bellies of the digastrie mnsele and 


the inferior border of the mandible, eontains the sub- 
mandihular gland. Throngh eaeh triangle eonrse the 
faeial and lingnal vessels and the hypoglossal nerve. 
Additionally, loeated here are a nnmber of lymph nodes 
that drain the parotid and submandibular glands as well 
as the sealp posterior to the extemal ear (Fignre 30-9). 
Along with the digastrie mnsele, the stylohyoid and, 
more deeply, the hyoglossns mnseles are found within 
the submandibular triangle. The latter mnsele extends 
from the greater horn of the hyoid bone to the base of 

the tongne (ATLAS PLATE 545 #545.1). 

The snhmental triangle is in the midline and is bor- 
dered on both lateral sides by the anterior bellies of the 
two digastrie mnseles and inferiorly by the hyoid bone. 
The roof of this triangle is formed by the mylohyoid 
mnseles, which join as a raphe in the midline and serve 
as the floor of the oral eavity (ATLAS PLATE 624 
#624.1). 

The snhmental lymph nodes that drain the eentral 
part of the lower lip, the tip of the tongne, and the floor 
of the mouth are loeated in the snperfieial faseia of this 
triangle (Fignre 30-9). 
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Parotid nodes 
Oeeipital nodes 


FIGURE 30-9 
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the faee and upper neek regions 


Retroauricular nodes 


Llpper deep eervieal nodes 
(jugulocligastric node indieated) 



Posterior eervieal 
lymphatie vessel 


Submental 

nodes 


Submandibular nodes 


Deep eervieal (jugular) trunk 


Expose the anterior belly of the digastrie mnsele 
medially and the snbmandibnlar gland and posterior 
belly of the digastrie mnsele laterally. Mobilize the 
snperfieial part of the gland by loosening the faseia 
aronnd it and identify the faeìal vein and eervieal 
braneh of the faeial nerve, which eross snperfieial 
to the gland. Disseet the faeial artery along the deep 
snrfaee of the gland, where it may even be embedded 
in the gland. Follow the artery aeross the lower bor- 
der of the mandible (ATLAS PLATE 546 #546.1). 

Pnll the snbmandibnlar gland laterally and iden- 
tify the intermediate tendon between the two bellies 
of the digastrie mnsele. Note the faseial sling that at- 
taehes the tendon to the hyoid bone (ATLAS PLATE 
545 #545.1). 

Identify the stylohyoid mnsele deseending along 
the snperior snrfaee of the posterior belly of the di- 
gastrie mnsele. At its insertion on the hyoid bone, note 
that it splits to snrronnd the intermediate tendon of the 
digastrie mnsele. Branehes of the faeial nerve snpply 
both the stylohyoid and posterior digastrie mnseles. 

Define the hyoglossus muscle, which attaehes 
along the greater horn of the hyoid bone and aseends 
to the tongne. Identify again the hypoglossal nerve 
and follow it forward along the snperfieial snrfaee of 
the hyoglossns mnsele nntil it disappears between the 
hyoglossns and mylohyoid mnseles. The nerve 
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eonrses between these two mnseles to enter the oral 
eavity and snpply the tongne mnseles. 

eiean the two anterior bellies of the digastrie 
muscle and define the suhmental triangle. Remove 
the faseia eovering the fioor of the triangle to expose 
the two mylohyoid mnseles and the raphe formed 
by their jnnetion in the midline (ATLAS PLATE 
624). You now see the fioor of the oral eavity from 
below. 


Find the snhmental artery, a braneh of the faeial 
artery. It courses anteriorly after the faeial artery 
enrves aronnd the base of the mandible (ATLAS 
PLATE 546 #546.2). Mobilize the submandibular 
gland away from the mandible and find the delieate 
mylohyoid nerve as it enters the snprahyoid region 
from the oral eavity. To loeate this nerve, probe 
along the lower border of the body of the mandible 
near its middle. Note that the nerve joins the sub- 
mental artery and eonrses anteriorly to snpply the 
mylohyoid mnsele and the anterior belly of the 
digastrie. 


VII. Deep Structures at the Root of the 

Neek (Figure 30-10) 


Several structures should be disseeted in the deep 
lower neek region lateral to the traehea and esophagns. 
Referred to as the root of the neek, the structures of 
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Left eommon earotid 
artery 


Right vagus nerve 


Apex of right lung 


Phrenie nerve 
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of the braehial plexus 


Subclavian artery 


Subclavian vein 


FIGURE 30-10 


Structures at the root of the neek. 


importanee lie deep to the inferior part of the stemoelei- 
domastoid mnsele. The vessels in the region inelnde the 

eommon earotid artery, the snbelavian artery and its 
branehes, the jnnetion of the internal jugular vein with 
the snbelavian vein, and the thoraeie duct near this jnne- 
tion (ATLAS PLATE 536). The root of the neek also eon- 
tains the traehea, npper esophagus, and the vagus nerves 
and their reenrrent laryngeal branehes. More deeply is 
the eervieal extension of the sympathetie trunk and its 
stellate ganglion (ATLAS PLATES 47 #47.1,209). 

Disseet on the left side. Detaeh the snbelavins 
mnsele from the elaviele, saw throngh the middle of 
the elaviele, and disartienlate the sternoelavienlar 
joint. Remove the medial half of the elaviele. Open 
the field fnrther by entting the eommon earotid artery 
and internal jngnlar vein abont 2 em above the elavi- 
ele and refleet these vessels upward. 

Remove the left lobe of the thyroid gland. Identify 
the left subclavian vein lying snperfieial to the ante- 
rior sealene mnsele and the left snbelavian artery that 
eonrses deep to this mnsele (ATLAS PLATES 534, 
541). Remove the subclavius muscle and seek the 
branehes of the snbelavian artery. 

Identify first the internal thoraeie artery de- 
seending from the snbelavian posterior to the first rib. 
Find the thyroeervieal trunk aseending from the 
snbelavian opposite the origin of the internal thoraeie 
(ATLAS PLATE 544 #544.1). Expose the thyroeer- 
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vieal trunk eompletely and identify its inferior thy- 
roid, suprascapular, and transverse eervieal 
branehes. Medial to the origin of the thyroeervieal 
tmnk find the vertebral artery (ATLAS PLATES 
543, 544). Follow this braneh snperiorly and medi- 
ally between the anterior sealene and longns eolli 
mnseles to the transverse proeess of the C6 vertebra. 

If time permits, identify the eostoeervieal trunk, 
which arises from the posterior snrfaee of the snbela- 
vian and quickly divides into the snperior intereostal 
and deep eervieal branehes. 

Loeate again the reenrrent laryngeal nerve in 
the groove between the esophagns and the traehea, 
just above the sternum (ATLAS PLATES 206,534), 
and the phrenie nerve deseending along the anterior 
snrfaee of the anterior sealene mnsele. 


eiinieal Relevanee 


Horner’s syndrome. This syndrome usually results 
from a lesion of the sympathetie trunk in the neek, al- 
though it ean also develop if an in]ury occurs in the 
spinal eord or in the T1 to T4 nerve roots that course 
to the sympathetie trunks.The symptoms include: (a) 
eonstrietion of the pupii (sinee the dilator is dener- 
vated); (b) ptosis (drooping of the eyelid, sinee the tar- 
sus muscle is denervated); (e) ipsiiaterai anhidrosis 
(laek of svveating) on the faee because the svveat glands 
are denervated; and (d) less eonstantly, a sinking of 
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the eyeball in the orbit (enophthalmos), because 
the orbitalis muscle at the apex of the orbit is dener- 
vated.This syndrome often occurs if there is eaneer 
at the apex of the lung that spreads to the stellate 
ganglion or in persons with a eervieal rib on the C7 
vertebra. 

Injury to the recurrent laryngeal nerves. The recur- 
rent laryngeal nerve may be injured by tumors of the 
thyroid gland or during thyroideetomy. The resultant 
effeet is paralysis of the laryngeal muscles on the side 
of in]ury. If one nerve is in]ured, hoarseness of the 
voiee results. Care must be taken during ligation of the 
inferior thyroid artery, because the nerve aseends ei- 
ther anterior or posterior (or between) the branehes of 
the artery where it is in danger of being contused or 
severed. 

Thyroideetomy. Surgical removal of the thyroid gland 
(with some gland left behind) is a eommon procedure 
for nodular goiter, and removal of the gland for malig- 
nant growths is often neeessary. When possible, sur- 
geons leave the posterior parts of the lobes, thereby 
preserving the parathyroid glands. 

Goiter. This is a nonspeeifie and eommon disorder of 
the thyroid gland due to a nodular enlargement of the 
gland. It most often is caused by a defieieney in iodine 
in the diet. If the enlargement is signifieant (present- 
ing as a visible mass in the neek) it ean extend into the 
thorax. A goiter ean also put pressure on the traehea 
(causing respiratory problems) or on the ]ugular vein 
(causing venous eompression). 

Ludwig’s angina. This inflammatory eondition in 
the submandibular triangle is usually caused by 
infeetions of lower molar teeth. Often the ]ugulodi- 
gastrie lymph node may be infeeted and ean be pal- 
pated and tender to touch adjaeent to the angle of 
the mandible. 

Traeheostomy. This important operation is performed 
to ereate an opening in the traehea in a person with up- 
per airway obstruction, thereby allowing ventilation to 
occur in the lungs. Often it is a life-saving procedure if 
the patient has aspirated a foreign body, has an edema 
within the larynx, or has suffered a severe trauma to 
the head or neek. Today, a erieothyroidotomy is often 
preferred to a traeheostomy. For a traeheostomy, an in- 
eision is made above the ]ugular noteh and between 
the infrahyoid muscles. The isthmus of the thyroid 
gland is retraeted and the traehea is cut between the 
1st and 2nd traeheal rings (or between the 2nd and 
3rd), and a traeheostomy tube is inserted into the tra- 
ehea and secured into position. Care must be taken 
not to sever vessels on the traehea. 

Gentral venous line plaeement. The subclavian 
veins are often used to insert a eatheter into the ve- 
nous system for the purpose of administering nour- 


ishing fluids or to measure venous pressure in the 
right atrium. Another venous line approaeh is to 
puncture the internal ]ugular vein and advanee the 
eatheter into the right braehioeephalie vein to the su- 
perior vena eava and then into the right atrium. Care 
must be taken not to puncture the pleura and apex 
of the lung (avoiding a pneumothorax) and also not 
to insert the needle too deeply into the subclavian or 
eommon earotid arteries. 

Endartereetomy of the internal earotid artery. 

The internal earotid artery may develop plaques or 
atheroselerotie thiekenings on its internal surface that 
diminish or obstruct arterial blood flow. Symptoms 
such as loss of orientation or dizziness ean result, 
which may last for about a day or so (ealled transient 
isehemie attaek or TIA). Other symptoms of a minor 
stroke ean result as well. A narrowing of the internal 
earotid artery ean be treated by stripping the internal 
surface of the earotid of its attaehed atheroselerotie 
plaque (a procedure ealled endartereetomy). 
Esophageal eaneer. Difficulty in swallowing (dyspha- 
gia) is frequently the presenting symptom of a person 
who has developed eaneer of the esophagus.The pa- 
tient often deseribes experiencing ehronie esophagi- 
tis after lying down to sleep shortly after the evening 
meal. Enlargement of eervieal lymph nodes and 
hoarseness due to pressure of the tumor on the re- 
current laryngeal nerve are also seen in these 
patients. 

Thyroglossal duct eysts. The thyroid gland begins 
development by the thyroglossal duct that is direeted 
inferiorly from the foramen cecum on the dorsum of 
the tongue. The gland proliferates from this duct, 
passing anterior to the hyoid bone to its final position 
over the larynx. Usually this duct disappears; how- 
ever, if it does not, a thyroglossal duct eyst may 
remain at any site along the original pathway from the 
tongue to the neek. These eysts ean readily be 
removed surgically. 

Traeheoesophageal fistula. One of the eommon 
esophageal anomalies is a fistula between the tra- 
ehea and the esophagus. Most frequently the upper 
portion of the esophagus ends as a elosed blind 
pouch with the lower part communicating with the 
traehea. Other variations of this anomaly exist. The 
infant develops respiratory problems because it 
aspirates mucous. These fistulas are caused by an 
ineomplete separation of the two organs by the 
traeheoesophageal septum. 

Thyroid ima artery. In addition to the superior and in- 
ferior thyroid arteries, the thyroid gland may reeeive 
(in 10% of eases) a small unpaired thyroid ima artery 
from the braehioeephalie trunk (or from its main 
branehes or from the aortie areh). When present, the 




352 


DISSEGTION 30 


vessel aseends to the gland on the anterior surface of 
the traehea and must be eonsidered when a tra- 
eheostomy is performed. 

Parathyroid glands. These small glands are vitally 
important in the regulation of calcium metabolism. 
They are usually loeated within the capsule of the thy- 
roid gland and are in danger of being excised or dam- 
aged during the removal of the thyroid gland.They are 


supplied by the superior and inferior thyroid arteries, 
and one or more glands must be spared during thy- 
roid surgery. 

The earotid pulse. The earotid pulse ean be palpated 
in the earotid triangle just lateral to the hyoid bone. At 
this site the external earotid artery beeomes superfi- 
eial and emerges from under the sternoeleidomastoid 
muscle. 




DISSEGTION 



Sealp; FLoor of the Cranial Cavity; 
Base of the Brain 


Objeetives 


1 LJnderstand the layers of the sealp; learn the bLood 
suppLy and cutaneous innervation of the seaLp. 

2 Remove the eaLvaria (skuLL eap) and a vvedge of 
oeeipitaL bone to expose the meninges and the 
brain. 

3 Learn and then cut the refLeetions of dura mater; 
remove the brain from the eraniaL vauLt. 


4 Study the internaL surface of the base of the skuLL 
and identify structures that pass through the 
foramina of the three eraniaL fossae. 

5 Identify the major duraL venous sinuses. 

6 Learn the arteriaL suppLy of the brain; disseet the 
eireLe of VViLLis and other vesseLs aLong the ventraL 
surface of the brain. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, I2th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


To study the eontents of the eranial eavity and remove 
the brain for inspeetion, the sealp mnst be refleeted, the 
bony sknll eap (the ealvaria) removed, and the reflee- 
tions of dnra mater snrronnding the brain mnst be ent 
and opened. 


I. Sealp (Atlas Plate 574 #574.2) 


A. Layers of the Sealp (Figure 31-1). The soft tissues 
of the sealp eover the skull from the eyebrows to 
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Netter’s 23, 24, 26 
Rohen 77, 79, 
81,85 


the superior nuchal lines on the oeeipital bones. 
The sealp extends laterally between the inferior 
temporal line on both sides of the skull. It is eom- 
posed of three fused layers: (a) the skin; (b) a layer 
of dense snbentaneons eonneetive tissne; and (e) 
the bellies of the oeeipitofrontalis mnsele intereon- 
neeted by a strong, broad aponenrosis ealled the 
galea aponenrotiea. Some deseriptions inelnde 
two layers deep to the aponenrosis, a layer of loose 
eonneetive tissne and the periostenm of the bones 
of the eranial vault. 

Students often leam these layers with the following 
letter-word assoeiation: 

S—skin 

e—eonneetive tissue (dense) 

A—aponenrosis 
L—loose eonneetive tissne 
P—periostenm or perieraninm 
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FIGURE 31-1 


The seaLp, skuLL, meninges, and brain. 


B. Vessels of the Sealp (ATLAS PLATES 554, 559). 

The sealp is riehly supplied with blood, and it 
bleeds profusely when severely injnred. Its arteries 
are derived from both the external and internal 
earotid arteries. From the external earotid artery 
it reeeives blood by way of the large snperfìeial 
temporal and oeeipital arteries and the smaller 
posterior anrienlar artery. These vessels snpply 
the lateral and posterior parts of the sealp (ATLAS 
PLATE 559). 


◄ 
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From the internal earotid artery, two terminal 
branehes of the ophthalmie artery emerge from the orbit 
to snpply the anterior half of the sealp. These are the 
snpraorbital and snpratroehlear arteries, and they 
anastomose with the snperfieial temporal and oeeipital 
arteries (ATLAS PLATE 554). 

The veins aeeompanying the arteries drain not only 
the sealp but also the ealvaria by way of the diploie veins. 
Venous blood draining the sealp in the faeial, snperfieial 
temporal, and oeeipital veins flows into both internal 
and external jngnlar veins (ATLAS PLATES 535, 
554). 
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by way of the zygomatieotemporal (V2) and anri- 
enlotemporal (V3) nerves. 

The posterior sealp is snpplied by the greater 
oeeipital and 3rd oeeipital nerves (ATLAS PLATES 
383, 385), and the sealp behind the ear by the lesser 
oeeipital nerve. Motor innervation to the frontalis and 
oeeipitalis mnseles eomes from the faeial nerve (VII). 


Firmly press your opened hand on top of your 
head and move the layers of the sealp forward and 
backward. The portion of the sealp that moves with 
your hand inelndes the skin, dense eonneetive tissne, 
and the galea aponenrotiea. These layers glide over 
the bones beeanse loose eonneetive tissne lies deep to 
the aponenrosis. Aeeidents that resnlt in shearing 
injnries of the sealp occur because the outer three 
layers separate from the pericranium along this loose 
eonneetive tissne layer. infeetions ean also spread 
widely throughout the sealp within this loose layer. 
Learn the blood snpply and innervation of the sealp, 
but do not spend time disseeting these vessels and 
nerves. 


e. Nerves of the Sealp. The anterior part of the sealp is 
snpplied with sensory innervation by the supra- 
orbital and supratrochlear branehes of the frontal 
nerve (VI). The lateral sealp reeeives sensory fibers 
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Skin ineisions. Snpport the head by plaeing a 
bloek under the posterior neek with the eadaver 
snpine (faee up). To remove the sealp make a 
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FIGURE 31-2 


ineisions of the seaLp. 


Remove any remaining tissne from the onter 
snrfaees of the frontal, parietal, and the npper parts of 
the temporal and oeeipital bones. 

Identify the following (ATLAS PLATES 568 
#568.1, 569): 
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Grant’s 614-616 
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1. Goronal sntnre, between the posterior border 
of the frontal bone and the anterior borders of 
the parietal bones. 

2. Sagìttal sntnre, between the two parietal 
bones in the midline. 

3. Lambdoid sntnre, between the posterior 
borders of the two parietal bones and the squa- 
mous part of the oeeipital bone (ATLAS 
PLATE 568 #568.1). 


4. Squamosal suture, between the snperior bor- 
ders of the temporal bone and the parietal bone 

(ATLAS PLATE 568 #568.1). 


sagittal ineision in the midline of the skull eap from 
the bridge of the nose to the external oeeipital 
protnberanee (Figure 31-2, A-B-C). Make a see- 
ond ineision eoronally aeross the vertex of the skull 
from ear to ear (Figure 31-2, D-B-D). Separate the 
sealp deep to the aponeurosis along the loose eon- 
neetive tissne layer and refleet four flaps downward 

(Figure 31-3). 


5. Bregma, the interseeting site of the eoronal 
and sagittal sutures. In the newborn infant, it is 
the membranons anterior fontanelle (ATLAS 
PLATE 572 # 572.1). 

6. Lambda, the point where the sagittal and 
lambdoid sutures meet. In the newbom infant, 
it is the site of the smaller membranons poste- 
rior fontanelle (ATLAS PLATE 572). 


Goronal suture 


FIGURE 31-3 


Sutures of the skuLL and the Line 
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11. Removal of Skull Cap and Wedge of 
Oedpìtal Bone 


the inner table of bone. Try not to sever the dnra 
mater that nnderlies the inner table. 


A. Removal of Sknll Cap. One objeetive in removing 
the sknll eap is to retain an intaet dnra mater on the 
inner snrfaee of the ealvaria. It ean be separated eom- 
pletely from the bone and observed as a eontinnons 
sae of fibrons tissne enelosing the brain. Realize that 
the frontal and oeeipital bones are somewhat thieker 
than the temporal and parietal bones. 


◄ 
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With the inner table cut around the entire skull, pry 
the underlying dura away from the inner snrfaee of the 
skull eap. Gradually remove the ealvaria leaving the 
dural sae that eovers the superior and lateral snrfaees 
of the brain intaet (ATLAS PLATE 575). Be gentle— 
use your fingers and the handle of a sealpel beeanse 
tearing the dura will damage the brain. 


Be eertain that all sealp tissne has been removed. 
Serape away the attaehments of the temporalis mus- 
eles on the skull to the level of the zygomatie areh. 
Remove all muscle attaehments on the posterior 
skull. 

Use a glass marking peneil on the dry skull to 
outline the skull eap that will be removed: anteri- 
orly, on the forehead 2 em above the snpraorbital 
margins; laterally, on the squama of the temporal 
bone 2.5 em snperior to the extemal anditory meatns; 
posteriorly, 2.5 em snperior to the oeeipital protu- 
beranee (Figure 31-3). 

Make saw cuts in the bones along the lines eneir- 
eling the ealvaria. Avoid entting too deeply, and be 
cautious when the bone dust beeomes reddish brown 
beeanse the outer table of bone has been cut and the 
marrow eavity entered. Now use a ehisel within 
the saw cuts and stroke it gently with a mallet to split 


B. Removal of an Oeeipital Bone Wedge. Removing a 
wedge from the posterior part of the skull will fiirther 
open the eranial eavity and expose the dura mater 
eovering the oeeipital lobes and the eerebellnm 

(Figure 31-4). 

Turn the eadaver faee down (prone). Identify the 
lower part of the lambdoid sutures as they extend 
posterolaterally below the cut edge of the skull. 
Identify the posterolateral rim of the foramen 
magnnm. With the snboeeipital mnseles refieeted, 
identify and cut the posterior atlantooeeipital mem- 
brane but do not sever the vertebral arteries. 

Draw a line on both sides from the point where 
the cut edge of the skull erosses the lambdoid suture 
to the posterolateral edge of the foramen magnnm. 
Saw along these two lines and then use a ehisel 
and a mallet, as was done in removing the skull eap 
(Figure 31-4). 


Dura mater 


Cut edge of 
skull eap 
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FIGURE 31-4 


The oeeipitaL vvedge that is to be cut 
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Separate the dura mater from the inner surface 
of the oeeipital wedge. Study the inner snrfaee of 
the skull eap and the oeeipital wedge (ATLAS 
PLATE 570). 

1. On the inner snrfaee of the skull eap, observe: 

a. The sagìttal, eoronal, and lambdoìd sntnres. 
At times these are difíìenlt to see. In older per- 
sons sutural j oints may beeome ossified. 

b. The snlens for the snperior sagìttal sìnns. 
e. Small pits in the bone for araehnoìd 

grannlatìons. Galled grannlar foveolae, 
they are found on both sides of the midline 
sulcus (ATLAS PLATE 570). 

d. The frontal erest, a bony projeetion in the 
midline of the frontal bone. On it attaehes 
the falx eerebri of the dura mater. 

e. The sulci on both sides for the middle 
meningeal arteries and their branehes 

(ATLAS PLATE 570). 

2. On the inner snrfaee of the oeeipital wedge, 
identify: 

a. The grooves for the transverse sinnses, 

extending laterally from the midline. Also, 
note a depression for the eonflnenee of 
sinnses. 

b. The eerebellar fossae that house the 
cerebellum. 


► 

Grant’s 636-639 
Netter’s102,103 
Rohen 86, 87,139 


◄ 

Netter’s 4 


► 

Grant’s 637-639, 

640 

Netter’s 104, 
106,144 
Rohen 67, 69 
75,87 


► 

Grant’s 638, 639 
Netter’s 103 
Rohen 86 


III. Meninges; Removal of the Braìn 


A. Meninges. Three membranes surround the brain and 
spinal eord. These are the meninges, and from out- 
side inward they are the dnra mater, the netlike 
araehnoid, and the vasenlar pia mater. The eranial 
dura mater is eonsidered here. 

1. Dnra mater. This thiek, dense outer membrane 
within the eranial eavity is eomposed of two 
layers: an inner meningeal layer and an outer en- 
dosteal layer elosest to the bones. The two layers 
are eompletely fused except where they separate 
to form the walls of the venons sinnses, where 
they form dnral saes for the pituitary gland and 
the trigeminal ganglion and where they form tu- 
bular sheaths for the eranial nerves emerging 
throngh foramina at the base of the skull. 
a. Dural folds or septa. Four septa are formed 
by inward dnplieations of the meningeal layer 
of dura. These divide the eranial eavity into 
spaees that aeeommodate different parts of the 
brain. The four septa are: 

(1) The falx eerebri. This siekle-shaped verti- 
eal dural sheet projeets inferiorly between 


► 

Grant’s 638, 
643, 644 


◄ 

Grant’s 636, 637 
Netter’s 99,100, 
102 

Rohen 85 


► 

Grant’s 637 
Netter’s 99,100 


► 

Grant’s 638, 639 
Netter’s 104 
Rohen 85,112 


the eerebral hemispheres (ATLAS PLATE 
577). It is narrow anteriorly and attaehed to 
the erista galli of the ethmoid bone. The 
falx broadens posteriorly and is attaehed in 
the midline to the upper surface of the ten- 
torinm eerebelli. The convex snperior mar- 
gin of the falx attaehes longitndinally on 
both sides of the sagittal suture to enelose 
the superior sagittal sinus. Its eoneave in- 
ferior margin eontains the inferior sagit- 
tal sinus. Where this latter margin attaehes 
along the snperior snrfaee of the tentorinm 
eerebelli eonrses the straight sinus 
(Figure 31-5). 

(2) The tentorium eerebelli (ATLAS PLATE 
588) is a ereseent-shaped sheet of dura 
mater that eovers the cerebellum trans- 
versely and nnderlies the oeeipital lobes of 
the eerebral cortex. Its anterior border 
eneireles the midbrain, and its edges attaeh 
to the anterior elinoid proeesses of the 
sphenoid bone. Its posterior border is at- 
taehed aronnd the inner snrfaee of the tem- 
poral and oeeipital bones. 

(3) The falx eerebelli is a small vertieal re- 
fleetion of dura mater loeated in the mid- 
line below the tentorinm that extends be- 
tween the two eerebellar hemispheres. It 
is attaehed snperiorly to the tentorinm, 
posteriorly to the internal oeeipital erest, 
and inferiorly to the margin of the fora- 
men magnnm. 

(4) The diaphragma sellae is a eirenlar, hor- 
izontal fold of dura mater that forms the 
roof of the hypophyseal fossa (ATLAS 
PLATES 580 #580.1,587 #587.2). It eov- 

ers the pituitary gland except for a small 
opening throngh which eonrses the pitu- 
itary stalk. Dura also lines the sella tnreiea 
and eompletes a elose-fitting sae for the 
pitnitary gland (ATLAS PLATES 580 
#580.1,587 #587.2). 

With the ealvaria and oeeipital wedge removed, 
examine the dura mater and identify: 

The middle meningeal vessels and their branehes 
(ATLAS PLATE 575). These vessels may rup- 
ture from a head injury, resulting in an epidnral 
hematoma (blood between the skull and the dura 
mater). This serious problem causes pressure on 
the brain and could be fatal if not relieved. 

The araehnoid grannlations. These projeetions 
of araehnoid mater eells are found mostly along 
the sides of the snperior sagittal sinus (ATLAS 
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FIGURE 31-5 


The intraeraniaL duraL refLeetions and the duraL sinuses (after Sobotta) 


PLATE 575). Tufts of araehnoid deep to the 
dura are adjaeent to the endothelinm of the 
venons sinnses, and this allows the passage of 
eerebrospinal fluid into the venons system from 
the snbaraehnoid spaee. 

Keep the eadaver prone for the next proeednre. 


B. Removal of the Brain. To remove the brain from the 
eranial eavity in one pieee, the dura mater must be 
refleeted on both sides of the cortex, the tentorinm 
eerebelli cut along its peripheral attaehment, and the 
mednlla oblongata severed at the foramen magnnm. 

1. Identify the snperior sagittal sinns extend- 
ing in the midline longitndinally within the 
dura mater the entire length of the brain 

(Fignre 31-6). 

2. With foreeps and sharp seissors, make a longi- 
tndinal opening in the dura mater lateral to 
the snperior sagittal sinns. Extend the open- 
ing lateral to the sinus along the length of the 
eerebrnm from frontal to oeeipital poles. Make 
a similar longitndinal cut on the other side of 
the sinus (Fignre 31-6). 


► 

Grant’s 618-638, 

639 

Netter’s 6, 9, 39 
Rohen 30, 86, 87 

◄ 

Grant’s 636-639 
Netter’s 99,100, 
102,103 
Rohen 87 


► 

Grant’s 640 
Netter’s 104 
Rohen 87, 97 


3. Make transverse cuts laterally in the dura 
aeross the cerebrum on both sides from the 
midpoint of the longitndinal ineisions to the 
margins of the skull above the ears. 

4. This results in a median longitndinal strip of 
dura that eontains the snperior sagittal sinus and 
four triangular flaps of dura. Upon refleeting the 
flaps over the cut skull, you will encounter a 
few attaehments to the nnderlying meninges or 
even small vessels; these may be severed. 

5. Lift the frontal lobes gently and sever the 
attaehment of the median longitndinal strip of 
dura from the erista galli anteriorly. As you 
lift the eentral strip, sever any attaehments the 
dura might have with the eerebral cortex. This 
releases the siekle-shaped falx eerebri from 
its loeation between the eerebral hemispheres 
(ATLAS PLATE 577). Pull the falx backward 
as far as possible and note that it is still 
attaehed posteriorly and inferiorly to the tento- 
rium eerebelli. 

6. Gently elevate the right oeeipital lobe and visnal- 
ize the nnderlying tentorinm eerebelli (ATLAS 
PLATE 588). With a sharp sealpel, sever the 
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FIGURE 31-6 


The dura mater and the opened supen‘or sagittaL sinus. On the Left side the dura has been 


opened and the duraL fLaps refLeeted. 


attaehment of the tentorinm anteriorly from the 
elinoid proeess. Extend this ineision posteriorly 
and laterally immediately adjaeent to the inner 
snrfaee of the temporal bone and then posteriorly 
in front of the transverse sinns. 

Repeat the proeednre by lifting the left oeeipital 
lobe and severing the attaehments of the tentorinm on 
that side. Next, detaeh the falx eerebelli from the 
inferior snrfaee of the tentorinm. 

7. The eerebellnm is now free of its dnral attaeh- 
ments. Mobilize it slightly forward and visnal- 
ize the foramen magnnm from within the 
eranial eavity. 


► 

Grant’s 638, 644 
Netter’s 104 
Rohen 97 


◄ 

Grant’s 638, 639 
Netter’s103,144 
Rohen 86 

► 

Grant’s 640, 642 
Netter’s 104 
Rohen 97 


8. With the brain nnrestrained by dura, eom- 
menee its removal by elevating the frontal 
lobes and the olfaetory bulbs and traets. Sever 
the optie nerves, internal earotid arteries, 
pitnitary stalk, and oenlomotor nerves. Cut 
the delieate troehlear nerves (if not already 
cut), the large trigeminal nerves, and medi- 
ally and deep in the middle eranial fossa, the 
abdneent nerves (ATLAS PLATE 588). 

9. Elevate the eerebmm, brainstem, and attaehed 
eerebellnm from the base of the skulL On the 
snrfaee of the temporal bone, sever the faeial 
and vestibnloeoehlear nerves near the internal 
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acoustic meatus. Next, cut the glossopharyn- 
geal, vagns, and aeeessory nerves proximal to 
the jugular foramen. Most deeply, cut the 
hypoglossal nerves and the vertebral arteries 
and sever the brainstem just above the foramen 
magnnm (ATLAS PLATE 588). Cut away any 
remaining filaments attaehed to the skull and 
remove the brain from the eranial eavity in one 
pieee. 


IV. Base of Skull: Bony Markìngs; 

Foramìna (Figure 31-7) 


► 

Grant’s 618, 
619, 642 
Netter’s 8, 9 
Rohen 26, 30, 34 


Before stndying the floor of the eranial eavity in the 
eadaver, identify the foramina in the fioor of a dry skull. 


A. Internal Snrfaee of the Base of a Dry Sknll. The 

internal snrfaee of the fioor of the eranial eavity is 
marked by three fossae: the anterior, middle, and 
posterior eranial fossae (ATLAS PLATE 591). On 
the bony structures forming the floor of these fossae 
rest the frontal and temporal lobes of the eerebrnm 
as well as the brainstem and eerebellnm. 


◄ 

Grant’s 618, 640 
Netter’s 9,11 
Rohen 30 


1. Anterior eranial fossa (ATLAS PLATE 587). 

Identify: 

a. Both orbital plates of the frontal bone. 

b. The eribriform plate of the ethmoid 
bone, loeated between the two orbital 
plates. Note the many foramina in the erib- 
riform plate. 

e. The erista galli. Onto this anterior midline 
proeess attaehes the anterior end of the falx 
eerebri. Note the foramen eeenm. 

d. The lesser wings of the sphenoid bone 
projeeting laterally from the body of the 
sphenoid bone. The medial ends of their 
posterior borders form the anterior elinoid 
proeesses. 

2. Middle eranial fossa (ATLAS PLATE 587). 

Identify: 

a. The greater wings of the sphenoid bone 
laterally and the body of the sphenoid 
bone medially. The latter eontains the sella 
tnreiea for the pitnitary gland. Note the 
posterior elinoid proeesses. 

b. The squamous (lateral) and the petrous 
(posterior) parts of the temporal bone. 

e. The arcuate eminenee. Deep to this eleva- 
tion on the petrons part of the temporal bone 
is the anterior semieirenlar eanal of the 
inner ear. 


► 

Grant’s 636-640 
Netter’s 99, 
102-104 
Rohen 86, 87,121 

◄ 

Grant’s 618, 619 
Netter’s 6, 39 
Rohen 30, 34 


► 

Grant’s 639, 640 
Netter’s 103,104, 

144,145 
Rohen 67,145 


◄ 

Grant’s 618, 619 
Netter’s 9,11 
Rohen 26, 30, 34 


► 

Grant’s 618, 619, 

640-646 
Netter’s 9,11, 
105-107 
Rohen 26, 30, 34, 
65,66,100 


d. Loeate the following foramina: 

(1) Optieforamen 

(2) Snperior orbital fissnre 

(3) Foramen rotundum 

(4) Foramen ovale 

(5) Foramen spinosnm 

(6) Foramen laeernm 

3. Posterior eranial fossa (ATLAS PLATE 
587). Identify: 

a. The petrons and mastoid parts of the 
temporal bone posterior to the arenate 
eminenee. 

b. The posterior part of the body of the sphe- 
noid bone. 

e. The squamous, basilar, and eondylar parts 
of the oeeipital bone. 

d. Loeate the following foramina: 

(1) Internal aeonstie meatns 

(2) Jugular foramen 

(3) Hypoglossal eanal 

(4) Foramen magnnm 

B. Internal Snrfaee of tbe Base of tbe Skull in tbe 
Gadaver. With the brain removed, study the base of 
the skull and identify the severed nerves and vessels 
that traverse the foramina. 


1. Identify again the snperior sagittal sinus 
along the convex upper surface of the falx 
eerebri. Note the smaller inferior sagittal 
sinus along the eoneave lower free margin of 
the falx (ATLAS PLATE 577). Observe that 
the snperior sagittal sinus usually empties 
into the rigbt transverse sinus on the right 
side of the internal oeeipital protnberanee. 

2. Follow the inferior sagittal sinus posteriorly 
to its site of junction with the straigbt sinus 
(ATLAS PLATE 577). Note that the straight 

sinus extends posteriorly along the jnnetion 
of the falx eerebri and the tentorinm eere- 
belli. It fiows most often into the left trans- 
verse sinus. 

3. Cut any attaehments and remove the falx 
eerebri and tentorinm eerebelli. Turn your 
attention to the fioor of the eranial eavity. 

4. Identify the anterior eranial fossa in front, 
posterior to it at a lower level, the middle 
eranial fossa, and posterior and inferior to 
this, the posterior eranial fossa. Note that 
the frontal and temporal lobes rest in the 
anterior and middle eranial fossae. Posteri- 
orly, the eerebellnm and brainstem (the 
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rhombeneephalon) occupy the posterior 

eranial fossa (ATLAS PLATES 588, 589). 

5. In the floor of the posterior fossa, identify the 
curved sigmoid sinus. It is the extension of 
the transverse sinus and terminates at the 
jugular foramen. 

6. Identify the superior petrosal sinus along 
the snperior border of the petrons part of the 
temporal bone (ATLAS PLATES 577, 578). 
It extends from the lateral aspeet of the body 
of the sphenoid bone at the cavernous sinus 
and eonrses laterally and posteriorly to the 
transverse sinus (Figure 31-7). 

7. Remove the dural eovering from the 
cavernous sinus. Note that within this sinus 


► 

Grant’s 640-644 
Netter’s 104 
Rohen 87 

◄ 

Grant’s 618, 

639, 640 
Netter’slOS, 104 
Rohen 87,120 

◄ 

Grant’s 639, 640 
Netter’s 103, 
104,138 
Rohen 87 

► 

Grant’s 639 
Netter’s103,104 
Rohen 68, 69, 73, 

74,83 

◄ 

Grant’s 639, 640 
643-645 
Netter’s 104 
Rohen 73, 75 


are delieate interlaeing threads of fibrons tissne 
that form intereommnnieating “eavems.” Iden- 
tify the oculomotor, troehlear, and abducent 
nerves; the ophthalmie and maxillary divi- 
sions of the trigeminal nerve; and the inter- 
nal earotid artery, all of which traverse the 
sinus (Figure 31-8). 

8. Posterior and anterior to the eavemons sinnses, 
note the anterior and posterior intereav- 
emous sinuses erossing the midline (ATLAS 

PLATES 578, 588). 

9. Posterior to the sphenoid bone, open the 
dural eovering over the trigeminal eave. 
Identify the roots of the three divisions of the 

trigeminal nerve and the trigeminal gan- 
glion (ATLAS PLATE 588). 
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FIGURE 31-7 


The duraL sinuses and severed eraniaL nerves at the base of the skuLL (after Sobotta). 
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FIGURE 31-8 


FrontaL seetion through the pitmtary gLand and 


cavernous sinus. 


10. Identify the stalk (infundibulum) of the pitu- 
itary gland (hypophysis) traversing a small 
opening in the dìaphragma sellae that eov- 
ers the hypophyseal fossa (ATLAS PLATE 
587 #587.2). 

11. Identify the foramina and the severed eranial 
nerves and vessels that traverse them. 

a. Try to identify fìlaments of the olfaetory 
nerve (I) that enter the eranial eavity 
throngh the small foramina in the eribri- 

form plate (ATLAS PLATES 586, 617, 
618). 

b. Identify the optie nerves (II) medial to 
the anterior elinoid proeesses and the in- 
ternal earotid arteries just lateral to 
these nerves. 

e. In the middle eranial fossa, find the 
oenlomotor (III) and delieate troehlear 
nerves (IV) just lateral to the diaphragma 
sellae. Note that these two nerves eonrse 
anteriorly to the orbit throngh the snperior 

orbital fissnre (ATLAS PLATE 588). 

d. Identify the divisions of the trigeminal 
nerve (V) within the trigeminal eave. Note 
that the ophthalmie division (VI) passes 
along the lateral wall of the eavemons sinus 
and throngh the snperior orbital fissnre. The 
maxillary division (V2) eonrses in the 
floor of the eavemons sinus to the foramen 
rotnndnm, while the mandibnlar division 
(V3) courses inferiorly to the foramen 
ovale. 

e. Lateral to the mandibnlar nerve find the 
foramen spinosnm and the middle men- 
ingeal artery entering the middle eranial 
fossa (Fignre 31-7). 

f. In the posterior eranial fossa, identify the 
cut end of the abdneent nerve (VI), lo- 
eated medially. It aseends to the snperior 
orbital fissnre. Find the faeial (VII) and 


◄ 

Grant’s 638, 
643, 644 
Rohen 75 


► 

Grant’s 619, 640, 
642, 834-839 
Netter’s 8,104, 
125-128 
Rohen 67, 69, 

71,98 

◄ 

Grant’s 640, 641, 
643,646, 818-821 
Netter’s 42,43,119 


◄ 

Grant’s 635, 

640, 748 
Netter’s 104 
Rohen 72, 73, 75 


◄ 

Grant’s 640, 644, 
824-829 

Netter’s 45, 46, 88, 
104,131 

Rohen 68, 69, 72 


vestibnloeoehlear (VIII) nerves together 
at the internal aeonstie meatns (ATLAS 
PLATE 588). Also identify (if possible) 
the delieate labyrinthine artery. 

g. Posterior and medial to the internal 
aeonstie meatns, find the jngnlar fora- 
men. Identify the most anterior nerve fila- 
ments in the foramen as the glossopha- 
ryngeal (IX) nerve (Fignre 31-7). The 
most posterior filaments at the foramen are 
the spinal fibers of the aeeessory (XI) 
nerve. These aseend throngh the foramen 
magnnm and then deseend throngh the 
jugular foramen into the neek. Between 
the IXth and XIth nerves are the filaments 
of the vagns (X) nerve. Also note that the 
sigmoid sinns eonrses throngh the jugular 
foramen to beeome the internal jugular 
vein below the skull. 

h. Medial and inferior to the jugular fora- 
men, find the hypoglossal nerve (XII) 
traversing the anterior eondyloid eanal 
(ATLAS PLATE 588). The rootlets that 
form this nerve ean usually be found be- 
hind the cut vertebral artery. 


► 

Grant’s 640, 
646-648 
Netter’s 104,130, 
136,139-141 
Rohen 73, 75, 87, 

93,98 

◄ 

Grant’s 618, 

640, 643 
Netter’s 9,11,69, 
71,100,132 
Rohen 30, 34, 38 

◄ 

Grant’s 640, 643 
Netter’s 136, 
139-141,143 
Rohen 73, 97 


V. Arterìal Blood Supply to the Braìn 


Two pairs of arteries enter the eranial eavity to snpply 
blood to the brain: the internal earotid and vertebral 
arteries. The internal earotid artery enters the earotid 
eanal on the inferior snrfaee of the temporal bone. It 
aseends vertieally, enrves forward and medially, and 
then leaves the earotid eanal to eonrse aeross the fora- 
men laeernm. Traversing the eavernons sinus (Fignre 
31-8), it curves in an S-shaped manner to enter the fioor 
of the eranial eavity just lateral to the optie ehiasma 

(ATLAS PLATES 580, 581, 588). Within the eranial 

eavity, it gives off the ophthalmie, anterior eerebral. 
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mìddle eerebral, posterior eommonìeatìng, and ante- 
rior ehoroid branehes. 

The vertebral artery arises from the fìrst part of the 
snbelavian artery and eonrses snperiorly, medially, and 
dorsally to enter the transverse proeess foramen of the 
C6 vertebra (ATLAS PLATES 543, 544). It aseends 
throngh similar foramina of the npper five eervieal ver- 
tebrae and tnrns 90° medially along a groove on the 
npper snrfaee of the atlas. It then perforates the poste- 
rior oeeipitoatlantal membrane to enter the sknll 
throngh the foramen magnnm. The two vertebral arter- 
ies join to form the basilar artery, but before this junc- 
tion, they give rise to the anterior and posterior spinal 
arteries and the posterior inferior eerebellar arteries 

(ATLAS PLATES 581, 582). 

The arterial eirele of Willis is formed by the anterior 
and middle eerebral branehes of the internal earotid 
arteries and the two posterior eerebral branehes of the 
basilar artery. These vessels are intereonneeted anteri- 
orly by an anterior eommnnieating artery between 
the two anterior eerebral vessels and a posterior eom- 
mnnieating artery on eaeh side that eonneets the pos- 
terior eerebral with the internal earotid. The eirele of 
Willis surrounds the optie ehiasma and the hypophyseal 
stalk (Fignre 31-9). 


► 

Grant’s 341,342, 

646-648 
Netter’s 138-141, 

171 

Rohen 94, 98 

◄ 

Grant’s 640, 642, 
646-648, 764 
Netter’s 136, 
139-141 

Rohen 69, 71,93, 
98,168 


◄ 

Grant’s 646-648 
Netter’s139,140 
Rohen 93, 98 

► 

Grant’s 646-648 
Netter’s 140 
Rohen 93, 94, 98 


Identify the cut intemal earotid and vertebral ar- 
teries on both sides (ATLAS PLATE 581). Observe 
how the two vertebral arteries, often unequal in size, 
join near the midline to form the basilar artery. Iden- 
tify the posterior spinal artery. This deseends along 
the posterior snrfaee of the spinal eord and arises 
from eaeh vertebral artery or, more frequently, from 
its posterior inferior eerebellar braneh. This latter 
tortuous braneh aseends to the posterior part of the 
eerebellnm. Find small branehes that arise from eaeh 
vertebral artery and unite to form the important ante- 
rior spinal artery. This vessel deseends in the ante- 
rior median fissnre of the spinal eord (ATLAS 
PLATE 404 #404.1). 

Observe that the basilar artery forms by the 
union of the two vertebral arteries near the lower 
border of the pons. From it, pontine branehes pen- 
etrate the brainstem. The labyrinthine braneh en- 
ters the internal aeonstie meatns, but may be difficult 
to identify. 

Note sneeessively (Fignre 31-9): 

The anterior inferior eerebellar arteries cours- 
ing to the eerebellnm. 


FIGURE 31-9 


The arteries and eraniaL nerves 


at the base of the brain. 
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Oeolomotor nerve III 
Troehlear nerve IV 
Trigeminal nerve V 


Abdoeens nerve VI 

Faeial nerve VII 

Vestibyloeoehlear 

nerve VIII 

Glossopharyngeal 

nerve IX 

Vagus nerve X 

Hypoglossal nerve XII 

Aeeessory nerve XI 
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Anterior communicating 
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Internal earotid artery 

Middle eerebral artery 

Posterior communicating 
artery 

Posterior eerebral artery 

Superior eerebellar artery 

Pontine branehes 

Basilar artery 

Anterior inferior 
eerebellar artery 

Vertebral artery 

Anterior spinal artery 

Posterior inferior 
eerebellar artery 
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The superior eerebellar arteries loeated just 
posterior to the oculomotor nerves. 

The posterior eerebral arteries, the terminal 
branehes of the basilar, found immediately 
anterior to the oenlomotor nerves. 

The posterior communicating arteries between 
the posterior eerebral and the internal earotid 
arteries. 


Disseet the internal earotid arteries by separating 
the frontal and temporal lobes. Identify the middle 
eerebral braneh of the internal earotid artery along 
the lateral (sylvian) sulcus (ATLAS PLATE 581 
#581.2). Separate the inferior snrfaees of the two 
frontal lobes and find the two anterior eerebral 
branehes of the internal earotids passing forward 
between the two hemispheres. Spread the frontal 
lobes about 1 em, and observe the transversely cours- 
ing anterior eommnnieating artery between the 
two anterior eerebral branehes (ATLAS PLATES 
581 #581.2, 582). 

Review the vessels that form the eirele of Willis: 
2 posterior eerebrals 
2 posterior eommnnieating 
2 intemal earotids 
2 anterior eerebrals 
1 anterior eommnnieating 


◄ 

Grant’s 646, 648 
Netter’s 140 
Rohen 93, 94, 98 


eiinieal Relevanee 


Occlusion of eerebral veins. Gerebral veins may be 
occluded by thrombi or from the grovvth of a eerebral 
tumor. At the base of the skull the veins most often 
bloeked are the transverse, sigmoid, and cavernous 
sinuses. Additionally, the superior sagittal sinus ean 
be bloeked dorsally or posteriorly. infeetions or throm- 
bophlebitis of the faeial veins on or around the nose in 
the so-ealled “butterfly area” of the upper lip and 
zygomatie proeess ean readily throvv off thrombi that 
aehieve the cavernous sinus by vvay of anastomoses 
through the superior ophthalmie vein. These infeetions 
ean affeet the eranial nerves traversing the cavernous 
sinus and develop into generalized meningitis. 

Brain tumors. The nature and origin of a tumor vvithin 
the eranial vault must be determined. Very frequently 
these are metastatie grovvths from a primary tumor 
elsevvhere in the body, such as eaneers of the lung, 
breast, or organs in the pelvis. Primary malignant 
tumors also arise from neuroglial eells or from the se- 
eretory eells of the ehoroid plexus. These tumors are 


often aggressive and have a dim prognosis. Other tu- 
mors arise from the meninges and are most often 
seen in relation to the intraeranial dural refleetions, 
such as the falx eerebri and the tentorium eerebelli, as 
vvell as to tumors along the vestibulocochlear nerve 
(acoustic tumors). Meningeal tumors often have a 
better prognosis because surgery ean successfully 
remove them. 

Meningitis. This eondition is an infeetion of the pia 
mater and araehnoid layers of the meninges and it 
most often occurs by the spread of infeetive matter via 
the bloodstream.These infeetions are usually baeter- 
ial and in most instanees are transmitted from an in- 
feeted nasal eavity up through the eribriform plate of 
the ethmoid bone. Virulent infeetions ean lead to brain 
edema and death, but the infeetions usually respond 
vvell to antibiotie therapy. 

Epidural hematoma. Injury to the side of the head 
ean result in tearing of the anterior division of the mid- 
dle meningeal artery. Blood ean extravasate and then 
elot betvveen the skull and the dura mater, forming an 
epidural hemotoma. The elot ean produce pressure 
on the motor region of the preeentral gyrus, resulting 
in symptoms related to motor functions of the limbs or 
speeeh. 

Fracture of the ealvaria. Hard blovvs to the head ean 
result in a depressed fracture of a part of one of the 
bones eovering the brain. These fractures ean occur 
at the site vvhere the blovv vvas reeeived, but fractures 
may radiate in more than one direetion from the point 
of impaet. In some instanees a blovv to the head does 
not fracture the bone at the site of trauma; hovvever, a 
fracture ean occur on the skull at the site opposite to 
the point of impaet. These are ealled “contrecoup” 
fractures and are eommon. 

Herniation of the tentorium eerebelli. The tento- 
rium eerebelli is a refleetion of dura mater betvveen 
the cerebellum and the oeeipital lobes of the eerebral 
cortex. It attaehes anteriorly on both sides of the 
sphenoid bone. An opening betvveen these attaeh- 
ments ealled the tentorial noteh surrounds the mid- 
brain. When tumors invade the cerebrum superior to 
the tentorium, inereased intraeranial pressure vvill 
often foree the temporal lobes to herniate through the 
opening and cause the lateral part of the temporal 
lobe to be contused or laeerated. In]ury to the adja- 
eent oculomotor nerve results in ophthalmoplegia 
(paralysis of the 3rd eranial nerve). 

Tumors of the pituitary gland. Pituitary tumors foree 
an upvvard bulging of the diaphragma sellae and 
cause pressure on the overlying hypothalamus vvith 
aeeompanying endoerine disorders. The adjaeent 
optie ehiasma is often in]ured, affeeting the erossed 
fibers from the nasal half of the tvvo retinas. 
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Anosmia. The eribriform plate of the ethmoid bone 
transmits the neural fibers from the primary reeeptors 
for the sense of smell. Serious trauma to the forehead 
(such as hitting the head on the vvindshield in an auto 
aeeident) ean shear these delieate fibers. This injury 
ean result in the loss of the olfaetory sense (ealled 
anosmia). 

Subdural hemorrhage or hematoma. These 
in]uries are usually caused by trauma to the forehead 
or oeeipital region that results in a slovv hemorrhage 
from eerebral veins that drain into the superior sagit- 
tal sinus. Blood accumulates deep to the dura mater 
and ean cause inereased intraeranial pressure. At 
times acute symptoms develop, but often a slovver 
bleeding results in a ehronie eondition. Surgical relief 
is aehieved by trephining burr holes in the skull and 
removing the blood elot. 

Stroke. Stroke is a general term to deseribe a neu- 
rologie eondition resulting from a eerebral or sub- 
araehnoid hemorrhage or from the release of an 
atheroselerotie plaque that obstructs a eerebral ar- 
tery. Most of these emboli derive from plaques near 
the earotid bifurcation, and the bloeked braneh of the 
internal earotid artery quickly results in the formation 
of a degenerated region of brain ealled a eerebral 
infaret. 

intraeerebral aneurysms. Most intraeerebral 
aneurysms develop at the base of the brain from 
vessels forming the eirele of VVillis. A frequent site is 
the branehing of the internal earotid artery. Other sites 
include the branehing of the anterior and posterior 


communicating arteries and the branehing of the 
basilar artery into the tvvo posterior eerebral arteries. 
Often vvithout vvarning, acute symptoms result if an 
enlarged aneurysm ruptures. Surgical procedures 
may be used to “elip” or ligate the aneurysm onee its 
loeation is established, or the aneurysm may be 
sealed by mieroeoils inserted radiographieally 
through eatheters that are guided to the lesion site 
from the femoral artery up to the eerebral circulation. 
Fractures within the middie eraniai fossa. VVeak- 
ened by numerous foramina sulci, sinuses, and 
eanals, the bones in the floor of the middle eranial 
fossa are sub]ect to more fractures than those in the 
anterior and posterior eranial fossae. Fractures in the 
middle fossa ean affeet any of the eranial nerves from 
the 3rd through the 8th, presenting symptoms relating 
to the functions of these nerves peripherally. These 
breaks in the floor of the skull result in leakage of 
eerebrospinal fluid (CSF). 

Fractures in the anterior eraniai fossa. These frae- 
tures often involve the eribriform plate of the ethmoid 
bone and result from trauma to the forehead, such as 
might be sustained in an auto aeeident. In these 
instanees there may be a tearing of the dura mater 
deep to the olfaetory bulb, resulting in leakage of CSF 
into the nasal eavity. This eondition is ealled eere- 
brospinal rhinorrhea, and the symptom is dripping of 
eSF from the anterior nasal openings (anterior 
nares). High levels of glucose in the CSF differenti- 
ates this fluid from fluid that results from an upper 
nasal infeetion or a “runny nose.” 




DISSEGTION 



The Orbit: Superior and 
Anterior Disseetions 


Objeetives 


1 Study the bony vvalls of the orbit on a skuU; identify 
the foramina for the orbital vessels and nerves. 

2 Disseet the orbit from above and visualize the 
periorbita, extraocular muscles, ophthalmie artery 
and its branehes, ophthalmie division of the 
trigeminal nerve and branehes, and the troehlear, 
oculomotor, and abducens nerves. 


3 Visualize the optie nerve, eiliary ganglion, and the 
delieate vessels and nerves around the optie nerve. 

4 Disseet the orbit from an anterior approaeh; study 
the eyelids, conjunctiva, bulbar faseia, the insertions 
of the extraocular muscles, and the laerimal 
apparatus. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 
Netteris Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


Within the orbital eavities are loeated the eyeballs, the 
optie nerves, the mnseles that move the eyeball and ele- 
vate the npper eyelid, and the vessels and nerves that 
snpply these stmetnres. Additionally, eaeh orbital eav- 
ity eontains a laerimal gland, two small laerimal eanals, 
and a laerimal sae. 


► 

Grant’s 650,651 
N ette r’s 2 
Rohen 23 


1. The Bony Orbìt (Atlas Plates 567, 595) 


Eaeh orbital eavity serves as the bony soeket for the 
eyeball. The soeket is shaped like a four-sided pyramid 


◄ 

Grant’s 611,650 
Netter’s 2-4 
Rohen 20, 21, 
44-47 


and formed by parts of seven bones: the maxìlla, zygo- 
matie, frontal, laerìmal, sphenoid, and ethmoid 
bones and a small part of the palatine bone. Before dis- 
seetion, study the inner walls of the orbit and know that 
the bones are lined by a layer of periostenm, ealled the 
periorbita. 

A. Bones of the Orbit (ATLAS PLATE 567). 

Study the orbit on a skull from an anterior orien- 

tation. Do the following: 

1. Palpate the anterior rim of the orbit and 

identify the frontal bone above, the zygo- 
matie bone laterally, and the maxilla inferi- 
orly and medially. 

2. Note that the roof of the orbit is formed by 
the orbital plate of the frontal bone and the 
lesser wing of the sphenoid bone. 

3. Note that the floor of the orbit is thin. It eon- 
sists of the orbital snrfaees of the maxilla and 
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zygomatie bone and, posteriorly, the small 
orbital proeess of the palatìne bone. 

4. Feel the thin medìal wall of the orbit. Iden- 
tify the frontal proeess of the maxilla, the 
orbital lamina of the ethmoid bone, the lesser 
wing of the sphenoid bone, and, anteromedi- 
ally, the laerimal bone. 

5. Note that the thieker lateral wall is formed by 
the orbital snrfaee of the zygomatie bone and 
the greater wing of the sphenoid bone. 

B. Observe the following: 

1. That the roof of the orbit separates the orbital 
strnetnres from the frontal lobe of the brain. 

2. That the floor of the orbit forms the roof of the 
large maxillary sinns. It is snbjeet to frae- 

tnres (ATLAS PLATE 595 #595.2). 

3. That the thin medial wall separates the orbit 
from the ethmoid sinnses. It is also snbjeet to 
fraetnres. 

e. Identify the following openings and foramina 

and learn the strnetnres that traverse them 

(ATLAS PLATES 586, 588, 589): 

1. The optie eanal, loeated in the lesser wing of 
the sphenoid bone. It transmits the optie nerve 
and ophthalmie artery (Fignre 32-1). 

2. The snperior orbital fìssnre (ATLAS PLATE 
588). This lies between the greater and lesser 
wings of the sphenoid bone. It transmits the 
following (Fignre 32-1): 

a. Oenlomotor nerve 

b. Troehlear nerve 


► 

Grant’s 650 
Netter’s 2, 45, 83 
Rohen 23, 47,132 


◄ 

Grant’s 697-699 
Netter’s 45, 48, 49 
Rohen 47,130,147 


e. Frontal, laerimal, and nasoeiliary branehes 
of the ophthalmie nerve 

d. Abdneens nerve 

e. Ophthalmie veins 

f. Two small arteries: the orbital braneh of the 
middle meningeal and a reenrrent dnral 
braneh of the laerimal 

g. Sympathetie (postganglionie) nerve fibers 

3. The inferior orbital fìssnre (ATLAS PLATES 

567, 596). This eleft lies between the fioor 

(maxilla) and the lateral wall (great wing of the 

sphenoid bone) of the orbit. It transmits: 

a. The infraorbital braneh of the maxillary nerve 

b. A small vein that intereonneets the inferior 
ophthalmie vein with the pterygoid plexus 
of veins 

e. The infraorbital artery and vein 

Note: The infraorbital groove and eanal are 
anterior extensions of the infraorbital fis- 
sure. The eanal opens below the eye at the 
infraorbital foramen. 


◄ 

Grant’s 650, 653 
Netter’s 2,11,83 
Rohen 47,134,135 

► 

Grant’s 619, 
650,653 
Netter’s 2,11 
Rohen 46,47 


4. Find the anterior and posterior ethmoidal 

foramina along the suture line between the roof 
and medial wall of the orbit (ATLAS PLATES 
595, 596 604). Throngh these foramina pass 
the anterior and posterior ethmoidal vessels 
and nerves, branehes of the ophthalmie ves- 
sels, and nasoeiliary nerve. 


◄ 

Grant’s 619, 644, 
645, 650 
Netter’s 2,11,83 
Rohen 23, 30, 
34,47 


II. The Orbit from Above 
(Atlas Plates 601-604) 

Disseetion of the orbit from above allows the stndent to 
study most of the important orbital stmetnres from the 


Troehlear nerve 


FIGURE 32-1 


Diagram of the ovaL annuLus tendineus, show- 


ing the structures that enter the orbit within the annuLus. 
Note that the troehLear, LaerimaL, and frontaL nerves and 
ophthaLmie vein traverse the superior orbitaL fissure outside 
the annuLus. 


Laerimal nerve 

Frontal nerve 
Ophthalmie vein 


Superior division, 
oculomotor nerve 

Nasoeiliary nerve 

Inferior division, 
oculomotor nerve 


Annulus tendineus 



Optie nerve 
Optie eanal 


Ophthalmie artery 


Abducens nerve 


Superior orbital fissure 
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Levator palpebrae 
superioris mosele 


Laerimal gland 


Superior rectus 

muscle 


Laerimal nerve 


Lateral rectus 

muscle 



Frontal nerve 


Nasoeiliary nerve 


Troehlear nerve 


FIGURE 32-2 


Left orbit. Dissee- 


tion from above, stage I. 


apex of the orbit posteriorly to the anterior end of the 
orbital eavity. In this disseetion the mnseles, vessels, 
and nerves are stndied in disseetion stages. 


A. Stage I, Superior Approaeh (Figure 32-2). The or- 
der of strnetnres to be seen in stage I are 
the periorbita, the frontal nerve, snpraorbital ar- 
tery, laerimal nerve and artery, troehlear nerve, 
the snperior oblique m^sele, the levator palpe- 
brae superioris muscle, and the superior rectus 
muscle. 


◄ 

Grant’s 652, 658 
Netter’s 84-86 
Rohen 68, 69, 72, 
73,140 


2. At the apex of the orbit, insert a probe 
betvveen the lesser wing of the sphenoid bone 
and the periorbita throngh the snperior orbital 
fissnre. Garefnlly ehip away the roof of the 
snperior orbital fissnre (i.e., the lesser wing 
of the sphenoid bone). Do not injnre the 
nerves that pass throngh the fissnre and espe- 
eially be careful NOT to destroy the deli- 
eate troehlear nerve near the medial end 
of the fissnre. 


Disseet either right (ATLAS PLATE 601) or left 
(Fignre 32-2) orbit from above; the other orbit will 
be disseeted anteriorly. 

1. Strip the dnra mater from the floor of the 
anterior eranial fossa. With mallet and ehisel, 
break throngh the eenter of the thin orbital 
plate of the frontal bone. Garefnlly ehip away 
the entire orbital plate pieeemeal but retain 
the underlying periorbita (periostenm) intaet. 
Carry this proeednre anteriorly into the 
frontal sinus and medially into the ethmoid 
air eells. 


► 

Netter’s 83, 84, 86 
Rohen 135,141 


3. Identify the optie eanal and insert a probe 
throngh it. Remove the bone that forms the 
roof of this eanal and expose the annulus 

tendinous (ATLAS PLATES 606, 608). 

From this tendinons ring at the apex of the 
orbit arise several extraocular muscles (Figure 

32-1). 

4. With the orbital plate removed and the apex 
of the orbit exposed, open the periorbita by 
severing it both longitndinally and trans- 
versely. Cut away the four flaps at the orbital 
margins. 
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5. Identify the frontal nerve eonrsing forward 
in the middle of the orbit lying on the snpe- 
rior snrfaee of the levator palpebrae snperi- 
oris mnsele (ATLAS PLATE 601). Remove 
orbital fat lateral and medial to the mnsele in 
a pieeemeal manner. Follow the frontal nerve 
forward to its division anteriorly into the 
more medial snpratroehlear and snpra- 
orbital branehes. The snpraorbital nerve fur- 
ther divides into medial and lateral branehes. 

6. Identify the snpraorbital artery by pieking 
away fat medial to the levator palpebrae mus- 
ele (ATLAS PLATE 601). The vessel even- 
tnally joins the snpraorbital nerve on the 
snrfaee of the mnsele. 

7. Piek away fat lateral to the levator palpebrae 
mnsele. Identify the laerimal nerve and tor- 
tuous laerimal artery. These course anteri- 
orly along the lateral side of the orbit to the 

laerimal gland (ATLAS PLATES 601-603). 


► 

Grant’s 644, 653, 

822, 823 
Netter’s 84, 86, 
104,121 
Rohen 72, 73, 
135,140 

◄ 

Grant’s 652, 

654, 824 
Netter’s 45, 86 
Rohen 69, 73,140 

◄ 

Grant’s 631,632, 
652, 657 
Netter’s 85 
Rohen134 

► 

Grant’s 697, 718, 

821-823 
Netter’s 81,83, 

86,122 
Rohen 140-142 

◄ 

Grant’s 652-654, 
699, 825 

Netter’s 45, 85, 86 
Rohen 68, 70, 72, 
73,136,140,141 


8. Identify the delieate troehlear nerve on the 
dorsomedial side of the orbit. Follow it to the 
upper surface of the snperior oblique 
muscle, which it supplies (ATLAS PLATES 
601, 602, 606). 

9. Note that the superior oblique muscle passes 
forward on the medial side of the orbit 
(ATLAS PLATE 606). Disseet its tendon 
anteriorly and then aronnd a fibroeartilagi- 
nous loop ealled the troehlea. Cut the frontal 
nerve near the apex of the orbit and refleet its 
anterior end forward. 

10. eiean the levator palpebrae snperioris 
mnsele and note that it inserts onto the upper 

eyelid (ATLAS PLATES 600-602, 606). 

Verify that it elevates the upper eyelid by 
gently pnlling the mnsele. Cut the muscle 
near its anterior end and refieet its belly pos- 
teriorly (Fignre 32-3). 


Tendon of superior oblique nnuscle 


FIGURE 32-3 


Left orbit. Disseetion 


from above, shovving the extraocuLar 
muscLes foLLovving transeetion of the 
Levator paLpebrae superìoris. 


Levator palpebrae superioris muscle 


Troehlea 


Superior rectus muscle 



Superior oblique muscle 


Medial rectus muscle 


Optie nerve 


Levator palpebrae superioris muscle 


Optie ehiasma 
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Troehlea 


Levator palpebrae 
superioris muscle 


Superior 
rectus muscle 


Superior 
oblique muscle 


Laerimal 


nerve 
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Levator palpebrae superioris muscle 


Anterior ethmoidal 
nerve 


infratroehlear 

nerve 


Medial rectus 
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Posterior ethmoidal 


Nasoeiliary nerve 


Oculomotor nerve 


FIGURE 32-4 


Left orbit. Disseetion from above, shovving the ocuLomotor, nasoeiLiary, and abducent 


nerves. ALso note the superior obLique muscLe and its troehLea. 


11. eiean the exposed superior rectus muscle. 
Follow the mnsele anteriorly to its insertion 
on the npper part of the eyeball (ATLAS 
PLATES 600-602, 606). Sever the snperior 
reetns mnsele elose to the eyeball and refleet 
it posteriorly. Note that both the snperior ree- 
tus and the levator muscles are innervated by 
branehes of the oenlomotor nerve. A braneh 
usually penetrates throngh the snperior reetns 
to reaeh the levator (ATLAS PLATE 602). 


◄ 

Grant’s 652, 655, 
658, 659, 822 
Netter’s 83, 84, 
86,121 
Rohen 72, 73, 
135,136,140 

► 

Grant’s 653, 656, 

821-823 
Netter’s 85, 86 
Rohen 73, 
140,141 


B. Stage II, Superior Approaeh (ATLAS PLATE 
602). In the seeond stage of disseetion the order of 
structures to be seen is the lateral rectus muscle, 
abducens nerve, nasoeiliary nerve, ophthalmie 
artery, snperior ophthalmie vein, posterior 
and anterior ethmoid vessels and nerves, in- 
fratroehlear nerve, and the snperior division of 
the oenlomotor nerve. 

1. On the lateral side of the orbit, find the 
laerimal nerve and artery, cut them near the 


◄ 

Grant’s 652-654 
Netter’s 84-86 
Rohen140,141 


◄ 

Grant’s 652-654, 
656, 657 
Netter’s 83-86 
Rohen 73,135, 
136,140,141 


apex, and refleet them anteriorly. Piek away 
the fat deep to these cut structures and expose 
the lateral reetns mnsele along the lateral 
wall (Fignre 32-3). 

2. Gently probe the medial snrfaee of the lateral 
reetns muscle and identify the abdneens 
nerve (ATLAS PLATES 602,603). It eonrses 
along the medial snrfaee of the muscle before 
entering it (Fignre 32-4). 

3. Continue removing fat and expose the optie 
nerve. Find the nasoeiliary nerve, oph- 
thalmie artery, and snperior ophthalmie 
vein (ATLAS PLATE 603). Note that these 
structures eross the snperior snrfaee of the 
optie nerve from lateral to medial (Fignre 

32-5). 


4. Follow the ophthalmie artery and nasoeiliary 
nerve medially and anteriorly and identify 
their posterior and anterior ethmoidal 
branehes. These leave the orbit medially 
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Supraorbital artery 


Levator palpebrae 
superioris mosele 


Superior 
rectus muscle 


FIGURE 32-5 


OphthaLmie artery 


Lateral 
rectus muscle 


and its branehes. 


Anterior eerebral artery 


Medial rectus 
muscle 



Supratrochlear artery 
Superior oblique muscle 


Anterior ethmoidal 
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Gentral artery of 
the retina 

Ophthalmie artery 
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through their respeetive foramina (ATLAS 

PLATES 603, 604). 

5. Traee the nasoeiliary nerve anteriorly beyond the 
anterior ethmoid braneh, where it now beeomes 
the infratroehlear nerve (ATLAS PLATE 
603). It leaves the orbit anteriorly just below the 
troehlea of the superior oblique muscle. 

6. With the superior rectus and levator mnseles 
refleeted posteriorly, identify the snperior 
division of the oenlomotor nerve entering the 
mnseles from below (ATLAS PLATE 602). 
Loeate the main trunk of this nerve at the apex 
of the orbit between the optie nerve and the 
lateral rectus muscle (ATLAS PLATE 604). 

e. Stage III, Snperior Approaeh (ATLAS PLATE 
603). In the third stage of disseetion the order of 
structures to be seen is the optie nerve, long eiliary 
nerves and arteries, eiliary ganglion, and short eil- 
iary nerves and arteries. 

1. Expose the optie nerve eompletely from the 
optie eanal to the eyeball. Note that it has 


◄ 

Grant’s 652, 
656-657 

Netter’s 45, 85, 86 
Rohen 141 

◄ 

Grant’s 652, 653 
Netter’s 45, 86 


◄ 

Grant’s 652, 654, 
656, 822 
Netter’s 85, 86, 
121,131,132 
Rohen 68, 72, 73, 

140.141 

► 

Grant’s 652-654, 

822 

Netter’s 45, 86, 
121,131,132 
Rohen 68, 69, 72, 
73,83,136,141 

◄ 

Grant’s 652-654, 
657 

Netter’s 85, 86 
Rohen 68, 72, 73, 

134.136.141 


numerous short and long eiliary vessels and 
nerves eonrsing with it. Preserve these deli- 
eate structures. 

2. From the nasoeiliary nerve, find two delieate 
branehes that course along the optie nerve and 
reaeh the eyeball, one on the medial side of the 
nerve and the other above it. These are the 
long eiliary nerves (ATLAS PLATE 603). 
Note: They are aeeompanied by delieate and 
tortuous long eiliary arteries. 

3. To find the eiliary ganglion, stroke the fatty 
tissue lateral to the optie nerve near the apex of 
the orbit. The ganglion is the size of a large 
pinhead and has delieate branehes attaehed to 

it (ATLAS PLATE 603). 

4. Identify several short eiliary nerves from the 
ganglion. They aeeompany short eiliary 
arteries along the optie nerve to the eyeball. 
Know that: 

a. The long eiliary nerves earry 

(1) Sensory fibers from the eiliary body, 
iris, and eornea 
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(2) Postganglionie sympathetie fibers to 
the dilator of the pnpil 
b. The short eiliary nerves earry 

(1) Sensory fibers from the selera and 
other eyeball strnetnres 

(2) Postganglionie sympathetie fibers to 
blood vessels that snpply the eyeball 

(3) Postganglionie parasympathetie fibers 
to the eiliaris mnsele and sphineter of the 
pnpil 


► 

Grant’s 657, 660, 

661 

Netter’s 85 
Rohen 135,136 


D. Stage IV, Snperior Approaeh (ATLAS PLATE 
604). In the fonrth stage of disseetion the order of 
stmetnres to be seen is the optie nerve and dnral 
sheath, eentral retinal artery, insertion of the infe- 
rior obfique mnsele, inferior rectus muscle, medial 
rectus muscle, inferior division of the oenlomotor 
nerve, and the infraorbital nerve and artery. 

1. Open the apex of the orbit and expose the optie 
nerve. Cut the dural sheath around the optie 
nerve longitndinally from the apex to the eye- 
ball. Sever the optie nerve intradnrally, immedi- 
ately behind the eyeball. Lift the posterior stump 
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(Fignre 32-6) and identify the eentral artery. It 
is the small darkened site in the eenter of the cut 

nerve (ATLAS PLATES 604,612). 

2. Try to find the origin of the eentral retinal 
artery from the ophthalmie artery inferior to 
the optie nerve. Note that it pierees the dural 
sheath and enters the nerve about 1.25 em 
behind the eyeball. 

3. Remove the optie nerve and its sheath eom- 
pletely. Elevate the posterior part of the eye- 
ball and identify the insertions of the snperior 
and inferior oblique muscles (Figure 32-6). 
Find the inferior reetns mnsele near the floor 
of the orbit. On the medial side of the orbit 
identify the medial reetns mnsele inferior to 
the snperior oblique muscle (Fignre 32-6). 

4. Above the inferior reetns mnsele identify the 
inferior division of the oenlomotor nerve. It 
snpplies the inferior oblique and the medial and 
inferior reetns mnseles (ATLAS PLATE 604). 

5. Pieree the periorbita and open the infraorbital 
eanal on the lateral side of the floor of the 
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FIGURE 32-6 


MuscLes of the orbit with 


the optie nerve cut and the posterior 
poLe of the eyebaLL eLevated. 
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orbit, inferior to the lateral reetns mnsele. It 
may be neeessary to probe throngh some thin 
bone to find the infraorbital nerve (V2) and 
the infraorbital artery that eonrse along this 
eanal to the infraorbital foramen on the faee 

(ATLAS PLATE 604). 

III. The Orbìt from the Anteríor Approaeh 

(Atlas Plates 594, 597-600) 

Strnetnres in the orbit are snrgieally approaehed from 
an anterior direetion. The strnetnres to be seen in this 
anterior disseetion inelnde the palpebral ligaments, 
orbital septnm, and tarsal plates; eonjnnetiva, inser- 
tion of the levator palpebrae snperioris, bnlbar fas- 
eia, and snspensory and eheek ligaments; troehlea of 
the snperior oblique mnsele, the laerimal gland, 
laerimal eanalienli, laerimal sae; the insertions of the 
fonr reetns mnseles, and the inferior oblique muscle. 

A. Palpebral Ligaments, Orbital Septnm, and Tarsal 
Plates. The palpebral and orbital parts of the orbien- 
laris oenli mnsele were disseeted with other stmetnres 
of the snperfieial faee. Many fibers of the orbienlaris 
oenli mnsele attaeh to the medial and lateral palpe- 
bral ligaments (ATLAS PLATE 597). 

Deep to the orbienlaris oenli mnsele is the orbital 
septnm. This thin fibrons membrane attaehes to the 
margin of the orbit, where it is eontinnons with the peri- 
orbita (ATLAS PLATE 587 #597.1). It is perforated 
by nerves and vessels that emerge from the orbital 
eavity above the eye to snpply the forehead, sealp, and 
nose (snpraorbital, snpratroehlear, infratroehlear, and 
laerimal). 

The tarsal plates are thin eondensations of fibrons 
eonneetive tissne loeated in eaeh eyelid to strengthen 
their stmetnre (ATLAS PLATE 597). The npper plate 
is semioval, narrow at the sides, and 1 em high. The 
lower plate is smaller, narrower, and 0.5 em high. 

1. Piek away the fibers of the orbital and palpe- 
bral parts of the orbienlaris oenli mnsele. Do 
not destroy the nnderlying orbital septum or 
the vessels and nerves that perforate the sep- 

tum (ATLAS PLATE 597 #597.1). 

2. Identify the strong medìal, and the more 
deeply plaeed lateral, palpebral ligaments 
loeated at the medial and lateral angles of the 
orbit. Observe that many of the fibers of the 
orbicularis oculi muscle attaeh to the medial 
ligament. Also note that the tarsal plates are 
anehored to these ligaments. 
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3. Disseet the upper eyelid and identify its tarsal 
plate (ATLAS PLATE 597). Note that it is 

larger than the tarsns of the lower lid. Confirm 
that the tarsal plates attaeh to the palpebral 
ligaments. 

B. Conjunctiva, Insertion of the Levator Palpebrae 
Snperioris, Bnlbar Faseia, and Snspensory and 
Check Ligaments. The eonjnnetiva is a transparent 
membrane lining the inner snrfaee of eaeh eyelid 
(palpebral part). It is then refieeted over the anterior 
snrfaee of the selera and eornea (oenlar part). The 
line of refieetion between palpebral and oenlar parts 
is ealled the snperior fornix for the upper eyelid and 
the inferior fornix for the lower eyelid (ATLAS 
PLATE 593). 

The tendon of the levator palpebrae snperioris 
expands into a wide aponenrosis anteriorly, and it 
attaehes to the upper eyelid. Its insertion splits into three 
layers: a snperfieial layer that blends into the dermis of 
the upper eyelid and the orbital septnm; a middle layer 
that inelndes a smooth mnsele (snperior tarsal mnsele) 
and attaehes to the upper margin of the snperior tarsns; 
and a deep layer that attaehes to the snperior fomix of 
the eonjnnetiva (ATLAS PLATE 600 #600.1, Fignre 
32-7). 

The bnlbar faseia (Tenon’s eapsnle) is a thin, fibrons 
sheath that surrounds the posterior five-sixths of the eye- 

ball (ATLAS PLATES 545 #545.1, 553 #553.2). It ex- 

tends from the optie dise posteriorly to the eornea ante- 
riorly. The bnlbar faseia thiekens anteriorly and forms a 
sling or hammoek inferiorly, ealled the snspensory lig- 
ament (of Lockwood), on which the eyeball rests. At 
both its medial and lateral sides the snspensory ligament 
forms the medial and lateral eheek ligaments. These at- 
taeh to the laerimal bone medially and the zygomatie 
bone laterally. 

The bnlbar faseia is piereed posteriorly by the optie 
nerve and the eiliary vessels and nerves (ATLAS 
PLATE 553 #553.2). The tendons of the extraocular 
muscles also pieree this faseia to insert onto the under- 
lying selera. A potential spaee between the sheath and 
the eyeball allows freedom of movement of the eyeball 
when the mnseles eontraet. 

1. Probe the inner snrfaee of the eyelids and 
observe the glistening layer of palpebral eon- 
jnnetiva that eovers it. Confirm that the eon- 
jnnetiva is continuous at the forniees with the 
oenlar eonjnnetiva eovering the eyeball. Note 
that over the selera the eonjnnetiva is loosely 
attaehed to the eyeball. However, it beeomes 
firmly adherent to the eomea where it is eon- 
tinuous with the eomeal epithelium. 
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FIGURE 32-7 


SagittaL seetion of the orbit, shovving the insertion of the Levator paLpebraL superioris. 


2. Disseet the insertion of the levator palpebrae 
superioris into the npper eyelid (ATLAS 
PLATES 600 #600.1, 606 #606.1). Probe the 

npper margin of the snperior tarsns and note 
the tendinons fibers of the levator as they 
deseend to attaeh onto the tarsns (Figure 32-7). 
Plaee yonr probe behind the tendon and note 
that it expands from its narrow mnsenlar belly 
as it attaehes to the tarsns. 

3. Expose the anterior snrfaee of the eyeball by 
entting throngh the lateral jnnetion of the eye- 
lids to the bony margin of the orbit. Cut away 
the upper eyelid. Start laterally and eontinne 
medially only to the upper border of the trian- 
gular caruncula. Similarly, cut away the lower 
eyelid to the lower border of the caruncula. 
Save the caruncula and the laerimal eanali- 
culi at the medial eanthns. DO NOT CUT 
AWAY THE MOST MEDIAL PARTS OF 
THE EYELIDS (ATLAS PLATES 593,598, 
599). 

4. With the anterior eyeball exposed, piek up the 
loosely attaehed conjunctiva over the selera. 
With seissors, cut the conjunctiva and the 
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bnlbar faseia by making a eirenlar ineision 
about 3 to 5 mm posterior to the seleroeorneal 
jnnetion. The tendons of the four rectus mus- 
eles and two oblique muscles need to penetrate 
this bnlbar faseia to insert onto the selera 

(ATLAS PLATES 600, 608, #608.2). 

e. Insertions of Extraocular Mnseles (Fignres 32-8, 
32-9, and 32-11) and the Laerimal Apparatns. 
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1. Insertions of extraocular mnseles. The four ree- 
tus mnseles are inserted onto the selera 0.5 em be- 
hind the eomea. The tendons of the medial and lat- 
eral reetns mnseles attaeh slightly more anteriorly 
than those of the snperior and inferior reetns mus- 
eles (Fignre 32-10). In eontrast, both oblique mus- 
eles insert more posteriorly (ATLAS PLATE 607). 

Beyond the troehlea, the tendon of the snperior 
oblique mnsele turns posterolaterally to insert on the 
upper lateral quadrant of the posterior half of the eye- 
ball. The inferior oblique mnsele arises on the orbital 
snrfaee of the maxilla. It eonrses laterally below the 
inferior reetns in the floor of the orbit and inserts on the 
lower lateral quadrant of the posterior half of the eye- 
ball (Fignre 32-11). 
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FIGURE 32-8 


MuscLes of the right orbit, LateraL view. (From GLemente CD. Gray's Anatomy. 30th Ameriean 


Edition. PhiLadeLphia: Lea and Febiger, 1985.) 


FIGURE 32-9 


Anterior view of the Left orbit showing 


the insertions onto the seLera of the tendons of the 


four rectus muscLes. 
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RIGHT EYE 


Superior rectus 


Inferior oblique 



ADDUCT 


Medial rectus 


Inferior rectus 


Superior oblique 


FIGURE 32-10 


Right eye, shovving the extraocuLar muscLes from an anterior vievv of the orbit. Arrovvs 


indieate the direetions of movements of the extraocuLar muscLes. 


To see the insertions of the fonr reetns mnseles 
from this anterior view, it is best to identify their ten- 
dons as they penetrate the bnlbar faseia jnst before 
reaehing the selera of the eyeball. The insertions of 
the oblique muscles are best seen from the posterior 
direetion. 

2. Laerimal apparatus. The laerimal apparatns 
eonsists of the laerimal gland, laerimal eanalienli, 
laerimal sae, and nasolaerimal duct (Figure 

32-12). 

The laerimal gland eonsists of orbital and palpe- 
bral parts (ATLAS PLATE 597). The orbital part is 
larger and lies within a shallow fossa of the frontal 
bone at the upper lateral aspeet of the orbit. The 
smaller palpebral part (about one-third the size) is 
continuous with the posterior portion of the orbital 
part. It extends laterally aronnd the free edge of the 
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aponenrosis of the levator mnsele to lie within the 
upper eyelid. The entire gland has 12 to 15 delieate 
ducts that open onto the eonjnnetiva along the lateral 
aspeet of its snperior fornix. 

Laerimal fluid courses downward and medially over 
the anterior snrfaee of the eyeball and enters two small 
openings, one in eaeh eyelid, ealled puncta laerìmalì. 
These external openings of two delieate ducts are ealled 
the laerìmal eanalìenlì, which are eaeh 1 em long and 
lead to a laerìmal sae (Fignre 32-12). The laerimal sae 
is the upper elosed end of the nasolaerìmal duct. When 
an excess of laerimal fluid is produced (as during ery- 
ing) and eannot be aeeommodated by the duct system, 
tears overflow the lower eyelid. 

The nasolaerimal duct is a membranous eanal 
between the laerimal sae and the nasal eavity. It lies 
within an osseons eanal and opens onto the inferior 
meatns in the lateral wall of the nasal eavity (ATLAS 
PLATE 599). 
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FIGURE 32-11 


INFERIOR 

Right eye, anterior view. Note the attaehments of the extraocuLar muscLes and the cut 


buLbar conjunctiva. 
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FIGURE 32-12 


LaerimaL gLand and LaerimaL apparatus, seen anteriorLy. 
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Initially, visnalize the orbital part of the laerimal 
gland from above and then the orbital and palpebral 
parts anteriorly. From anterior, open the npper lateral 
part of the orbital septnm and expose the orbital part 
of the laerimal gland and, slightly inferior, the palpe- 
bral part of the gland (ATLAS PLATE 597 #597.1). 

At the medial angle of the eye identify the enrved 
fold of eonjnnetiva ealled the pliea semilunaris 
(ATLAS PLATE 593). Medial to the pliea find the 
small eonieal body (red in the living eye) ealled the 
laerimal carunde. It eontains both sweat and seba- 
eeons glands. 

Evert the medial ends of eaeh eyelid, above and 
below the eamnele. On the inner snrfaee of eaeh lid 
find a small papilla on which is loeated a minnte 
opening ealled the laerimal punctum (ATLAS 
PLATE 599). If a delieate wire or bristle is available, 
penetrate eaeh of the two pnnetae and thereby tra- 
verse the npper and lower laerimal canaliculi that 
eonrse medially into the laerimal sae. Disseet behind 
the medial palpebral ligament to find the laerimal 
sae. Finally, open the laerimal sae and insert a probe 
down the nasolaerimal duct into the nasal eavity 
(Figure 32-12). 
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eiinieal Relevanee 


Orbital tumors. Malignant tumors of the mucosa in 
the sphenoid and ethmoid sinuses ean spread into 
the orbit and exert pressure on the optie nerve and 
other orbital structures.These tumors are often highly 
malignant and result in a bulging of the eyeball (ex- 
ophthalmos). Surgery ean for a time relieve the 
bulging, but usually the prognosis is not good. 
“Blowout fractures” of the orbit. Although the bones 
that form the anterior rim of the orbit are quite strong, 
the inferior and medial walls within the orbital eavity 
are made of relatively thin bone. Thus, the orbital floor 
is espeeially vulnerable, and direet trauma anteriorly 
ean fracture the floor of the orbit, causing orbital fat 
and other structures to “blow ouf’ into the maxillary si- 
nus inferiorly. The inferior rectus muscle may beeome 
entrapped as well, thereby limiting upper gaze. Addi- 
tionally, the infraorbital nerve may be injured resulting 
in the loss of sensation to the upper lip and eheek. 
“Bloodshot” eyes. When the blood vessels over the 
anterior aspeet of the eyeball beeome hyperemie and 
eongested, the eondition is often ealled “bloodshof’ 
eyes. This ean be caused by smoke or smog in the at- 
mosphere or from dust or any other environmental ir- 
ritant. Normally the con]unctiva is elear and eolorless. 


Detaehment of the retina. When the retina beeomes 
detaehed, it occurs between the pigmented layer of the 
retina (which is firmly fused to the ehoroid [uvea]) and 
the neural layer. Fluid often accumulates between the 
neural and pigmented layers. This eomplieation may 
develop slowly and not be fully realized for days after 
the trauma that may have initiated the proeess. Reat- 
taehment is possible today by the use of laser therapy. 
Pupillary light reflex. This reflex results in a eon- 
strietion of the pupil when the retina is exposed di- 
reetly to a bright light. Afferent impulses from the 
retina course along the optie nerve, while the motor 
pathway courses from the parasympathetie Edinger- 
Westphal nucleus to the eiliary ganglion. Here post- 
ganglionie fibers course forward to stimulate the 
eonstrietor of the pupil in the iris. Both pupils eonstriet 
even though only one retina is stimulated. This is 
ealled the consensual light reflex. 

Injury to nerves of the orbit. Important nerves to 
structures around the eye ean alter the effieieney of 
ocular function. The faeial nerve supplies the orbicu- 
laris oculi muscle. Denervation of this muscle results 
in an inability to elose the eyelid eompletely, which 
ean result in a drooping of the lower lid and a drying 
of the con]unctiva. The oculomotor nerve supplies 
the levator palpebrae superioris (along with other ex- 
traocular muscles). Denervation of the levator may 
occur from head injury, and this results in a drooping 
of the upper eyelid (ptosis) in addition to ophthalmo- 
plegia. A lesion along the sympathetie pathway to 
the orbit denervates the superior tarsal muscle in the 
insertion of the levator palpebrae superioris. This re- 
sults in ptosis of the upper lid along with eonstrietion 
of the pupil (Horner’s syndrome). 

Glaucoma. In this eondition, inereased intraocular 
pressure results from a diminished reabsorption of 
aqueous humor. This causes visual impairment and 
ean even result in blindness from eompression of the 
innermost layer of the eyeball, the visual retina. To 
save vision in these eases it is imperative to reduce 
aqueous humor production. 

Gataraets. As people age the lens of the eye often be- 
eomes opaque, which results in a loss of transpareney 
through the lens. The opaque regions are ealled 
eataraets. In reeent years ophthalmologists have been 
able to excise these aged lenses and replaee them 
with newly manufactured elear lenses, a procedure 
that greatly inereases vision in these patients. 

“Blaek eye.” In]ury to the orbital region from anterior 
trauma, such as that often encountered in boxing, will 
in]ure the skin above or below the orbit. This allows 
blood to accumulate in the subcutaneous tissue and 
causes the eyelids and the anterior periorbital region 
to beeome edematous and diseolored. 
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Aeeommodation reflex. Aeeommodation is a reflex- 
ive eonstrietion of the pupil when a person tries to focus 
on a nearby objeet after having focused on an objeet in 
the distanee. This reflex involves parasympathetie 
fibers that, at the same time, eonstriet the pupil and 
stimulate the eiliary muscle fibers, causing a relaxation 
of the suspensory ligaments of the lens.This results in 
a more rounded lens required for nearby focusing. 
Papilledema. This eondition is often the result of in- 
ereased intraeranial pressure and is visualized with 
an ophthalmoseope as a swelling at the optie dise. 
The bulging at the dise is aeeompanied by an in- 
erease in CSF pressure around the optie nerve at the 
baek of the eyeball. Gongestion in the eentral retinal 
vessels ean deprive the retina of its arterial supply or 
its venous drainage. 


Inflammatlon of the tarsal glands. This eondition 
manifests either as eysts of sebaceous glands (ealled 
ehalasia) or as an inflammation and obstruction of 
ducts of the eiliary meibomian glands in the eyelid 
(ealled styes). The latter are painful, whereas the for- 
mer ean irritate the eyeball when the person blinks. 
This is espeeially true if the eyst is on the inner sur- 
faee of the eyelid and protrudes inwardly. 
eorneal reflex. This reflex is elieited by stroking the 
surface of the eornea with a delieate wisp of eotton. 
Normally the patient will blink, but a laek of blinking 
indieates either a lesion of the ophthalmie division of 
the trigeminal nerve or the inability to elose the eye 
(faeial nerve supply to the orbicularis oculi muscle). 
Physieians must also be eertain that the patient is not 
wearing eontaet lenses. 




DISSEGTION 



Objeetives 


1 Examine the base of the oedpital bone and study 
the anatomy of the atlas and axis. 

2 Disseet the median and lateral atlantoaxial joints 
and the atlantooedpital joints and their ligaments. 

3 Disarticulate the atlantooeeipital joints and separate 
the head and attaehed pharynx and larynx anteriorly 


from the vertebral column along the prevertebral 
faseial plane. 

4 Study the prevertebral musdes and other structures 
on the anterior aspeet of the vertebral column. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, I2th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


By studying the eraniovertebral joints and then disartie- 
ulating the atlantoaxial joints, the head and attaehed 
pharynx and larynx ean be separated from the vertebral 
eolnmn along the prevertebral faseial plane. This proee- 
dure is neeessary to study the pharynx, which will be 
opened posteriorly in the next disseetion. 


1. Basìlar Part of the Oeeìpìtal Bone; 
the Atlas and Axìs 


The basilar part of the oeeipital bone rests on the fìrst 
eervieal vertebra, the atlas, at the atlantooeeipital joints. 


► 

Grant’s 616, 617 
Netter’s 8,11 
Rohen 25, 27, 

32,33 

◄ 

Grant’s 292, 
294-297 

Netter’s 8,13,15, 
17,153 
Rohen 6, 32, 

33, 200 


The seeond eervieal vertebra, the axis, artienlates snpe- 
riorly with the atlas by way of the median and lateral 

atlantoaxial joint (ATLAS PLATES 389 #389.1 and 
#389.2). The reeiproeal shapes of the oeeipital eondyles 
and the snperior artienlar faeets of the atlas allow the at- 
lantooeeipital joints flexion and extension of the head (as 
in nodding the head while saying “yes”) and some lat- 
eral bending of the head. Movement at the median and 
lateral atlantoaxial joints oeenrs simnltaneonsly and eon- 
sists of rotation of the atlas and the attaehed sknll npon 
the axis (as in shaking the head while saying “no”)- 


On a skeleton stndy the bony stmetnres that form 
the eraniovertebral j oints. 

A. Oeeipital Bone (ATLAS PLATE 569 #569.2). 

Identify the following on the inferior aspeet of 
the oeeipital bone: 

1. The foramen magnnm, throngh which the 
brainstem is eontinnons with the spinal eord. It 
also transmits the vertebral arteries from the 
neek and the spinal parts of the aeeessory 
nerves. 
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2. The oedpital eondyles loeated at the sides of 
the foramen magnnm. Note that they are oval, 
are convex from side to side, and artienlate with 
the atlas. 

B. The Atlas. Note that the atlas is a ring of bone 
with enlarged lateral masses. Identify (see ATLAS 
PLATES 388 #388.1 and #388.2): 

1. The enrved anterior areh with its anterior 
tnberele externally and the fovea (or faeet) 
for the dens of the axis internally. 

2. The larger posterior areh, its posterior tnber- 
ele, and the groove for the vertebral artery 
along its snperior snrfaee. 

3. The lateral masses of the atlas. Eaeh eontains a 
eoneave snperior artienlar faeet that forms a 
joint with the eorresponding oeeipital eondyle. 
Also note the flatter inferior artienlar faeets 
that form lateral atlantoaxial joints with the 
2nd eervieal vertebra. 


4. Note that the large spinons proeess nsnally 
is bifid. 


II. Medìan and Lateral Atlantoaxìal Joìnts; 
Atlantooedpltal Joìnts 


◄ 

Grant’s 292, 
294-297, 642 
Netter’s 17, 21, 
22,153 

Rohen 188, 200 


► 

Grant’s 295-299 
Netter’s 22 
Rohen 165, 
200 , 202 


A. The Median Atlantoaxial Joint. The median at- 
lantoaxial joint is a pivot joint in which the dens of 
the axis artienlates anteriorly with the anterior areh 
of the atlas and posteriorly with the transverse liga- 
ment of the atlas (ATLAS PLATE 390 #390.4). It 
ean be eonsidered a donble joint beeanse there are 
two separate synovial eavities involved. The anterior 
snrfaee of the dens and the posterior snrfaee of the 
anterior areh of the atlas are snrronnded by a small 
fibrons eapsnle lined on its inner snrfaee by a syn- 

ovial membrane (ATLAS PLATE 391 #391.1). 

Similarly, the posterior snrfaee of the dens is sepa- 
rated from the transverse ligament of the atlas by a 
slightly larger synovial eavity. 


4. The transverse proeesses, eaeh of which eon- 
tains the transverse foramen that transmits a 
vertebral artery. 

e. The Axis. This 2nd eervieal vertebra is the pivot 
on which the atlas and sknll rotate. 

1. Identify the body and its unique vertieal projee- 
tion, the odontoìd proeess or dens (see ATLAS 
PLATES 388 #388.3 and 388.4). 

a. Note that the dens represents the displaeed 
body of the atlas and that it fits snperiorly be- 
hind the anterior areh of the atlas. 

b. Observe a groove posteriorly on the dens for 
the transverse lìgament of the atlas. Also 
note a small artienlar faeet anteriorly, where 
it artienlates with the anterior atlantal areh 

(ATLAS PLATE 390 #390.4). 

e. Realize that snperiorly the dens is also held 
in position by the apìeal and alar liga- 
ments that attaeh it to the oeeipital bone. 
These limit rotation of the head (ATLAS 

PLATE 390 #390.3). 

2. Find the two large oval snperior artienlar 
faeets loeated lateral to the dens. These artie- 
ulate with the inferior artienlar snrfaees of the 
atlas. Also identify the two inferior artienlar 
faeets on the inferior snrfaee of the dorsal 
laminae. These artienlate with the 3rd eervieal 
vertebra (ATLAS PLATE 389 #389.4). 

3. Examine the small transverse proeesses, eaeh 
eontaining its transverse foramen that trans- 
mits the vertebral artery (ATLAS PLATE 388 
#388.3). 


The ligaments related to the median atlantoaxial 
joint inelnde: 


► 

Grant’s 298, 299 
Netter’s 22 
Rohen 200, 202 


◄ 

Grant’s 294-299 
Netter’s 17, 22,153 
Rohen 193, 200, 
202, 369 


► 

Grant’s 298, 299 
Netter’s 22 
Rohen 200 


◄ 

Grant’s 294-299 
Netter’s 17 
Rohen 200, 202 


1. Teetorial membrane. This strong, longitndinally 
oriented band within the vertebral eanal is the su- 
perior extension of the posterior longitndinal lig- 
ament of the vertebral column (Fignre 33-1). 

2. Transverse ligament of the atlas. This strong 
ligament attaehes to the medial snrfaee of the lat- 
eral mass of the atlas on both sides. It beeomes 
broader in the midline as it erosses the posterior 
snrfaee of the dens. Extending both snperiorly to 
the basilar part of the oeeipital bone and inferiorly 
to the body of the axis by longitndinal bands, it re- 
sembles a eross. Thus, the entire structure is 
ealled the erneiform ligament of the atlas 
(ATLAS PLATE 390 #390.2). 

3. Alar ligaments. These two powerful ligaments 
attaeh the sides of the upper part of the dens to the 
medial sides of the eondyles of the oeeipital bone. 
They diverge snperiorly and laterally and secure 
the skull to the axis, and they limit rotation of the 

head (ATLAS PLATE 390 #390.3). 

4. Apieal ligament of the dens. This thin, rather weak 
bond stretehes from the apex of the dens to the an- 
terior margin of the oeeipital bone (Fignre 33-3). 


Plaee the eadaver in the prone (faee down) 
position and, in the snboeeipital region, sever any 
remnants of skin and faseia that may still be 
eonneeting the posterior skull and the posterior and 
lateral neek regions. Cut and refieet downward all 
mnseles that attaeh the posterior and lateral aspeets 
of the skull to the vertebral column. These inelnde 





382 


DISSEGTION 33 


Oeeipital bone 


Teetorial membrane 


Atlantooeeipital joint 
(articular capsule) 


Posterior longitudinal 
ligament (continuous 
with teetorial membrane) 



FIGURE 33-1 


TeetoriaL membrane 


Atlas 


and posterior LongitudinaL 
Ligament (posterior view). 


Odontoid proeess 
(dens), anterior to 
teetorial membrane 


Lateral atlantoaxial 
joint (articular capsule) 


C3 vertebra 


the trapezius, splenius eapitis, semispinalis eapitis, 
and longissimns eapitis (ATLAS PLATES 373, 
374-377). 

Expose the posterior atlantooeeipital region by 
removing the follovving snboeeipital mnseles (see 
ATLAS PLATES 384,385): reetns eapitis posterior 
major and minor and the obliquus eapitis superior 
and inferior. (Some of these may already have been 
detaehed when the wedge of the oeeipital bone was 
removed.) 

Identify the vertebral arteries and remove the 
posterior atlantooeeipital membrane that these ves- 

sels pieree (ATLAS PLATE 543 #543.1). With a 

pair of bone entters, reseet the posterior areh of the 
atlas and the laminae and spinons proeess of the axis 
to expose the eentral eanal of the vertebral eolnmn 
and the dura mater surrounding the spinal eord. 

Identify the origin of the spìnal part of the 
aeeessory nerve (ATLAS PLATE 403 #403.2). 
Open the dura mater, cut the roots of the upper two 
eervieal nerves, and sever the spinal eord at the 
level of the 3rd eervieal vertebra. Remove the cut 
eord and its surrounding dura mater to expose the 
teetorial membrane which eovers the dens 
and the body of the axis (ATLAS PLATE 390 
#390.1, Fignre 33-1). Note that this glistening 


► 

Grant’s 298, 299 
Netter’s 22 
Rohen 200, 202 


membrane is the snperior extension of the posterior 
longitndinal ligament. 

Garefnlly cut through the teetorial membrane 
over the dens and refleet the cut ends to expose the 
erneiform ligament. Define the transverse part of 
the emeiform ligament, and elean the snperior and 
inferior longitndinal extensions (Fignre 33-2). 


◄ 

Grant’s 298, 299 
Netter’s 21,22 
Rohen 200, 202 


Remove the upper extension of the emeiform lig- 
ament. This exposes the apieal ligament of the dens 
and the two strong alar ligaments (eheek ligaments). 
These extend snperiorly and laterally from the sides 
of the dens to the oeeipital bone (Fignre 33-3). 

Cut through the apieal ligament of the dens and 
the alar ligaments and note that the head ean now be 
rotated aronnd the odontoid proeess more easily. 


◄ 

Grant’s 332,812, 
813,833 
Netter’s 22,127 
Rohen 67, 69, 
71,169 


► 

Grant’s 297, 
298, 642 
Netter’s21,22 
Rohen 200, 202 


B. Lateral Atlantoaxial Joints. At these two synovial 
joints the inferior artienlar faeets of the atlas artie- 
ulate with the superior articular faeets of the axis. 
eiassified as plane joints, they are surrounded by 
thin, rather loose fibrons eapsnles. The joints are 
strengthened posteromedially by two aeeessory 
atlantoaxial ligaments, one on eaeh side. These at- 
taeh snperiorly to the lateral mass of the atlas 
and inferiorly to the sides of the dens near its 
base (Fignre 33-2). 
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Oeeipital bone 


FIGURE 33-2 


emdform and aLar 


Ligaments at the atLantooedpitaL 
and atLantoaxiaL joints (posterior 
view). 


Atlantooeeipital 



band, crucifornn ligament 


Cruciform ligament 
(transverse part) 


Aeeessory 

atlantoaxial 

ligaments 


Dens of axis (anterior 


to ligament) 


Lateral atlantoaxial 


Inferior band, cruciform ligament 


Some fibers of the aeeessory atlantoaxial ligaments 
may extend snperiorly beyond the lateral mass of the 
atlas and attaeh to the oeeipital bone along the margin 
of the foramen magnnm. Sever these extensions to the 
oeeipital bone if they oeenr in yonr eadaver. 


e. The Atlantooeeipital Joints. The artienlation between 
the oeeipital bone and the atlas eonsists of two 


◄ 

Grant’s 298, 299, 
332, 642 
Netter’s 21, 22, 
63-65 

Rohen 200, 202 


synovial joints, one on eaeh side. In these, the 
eondyles of the oeeipital bone fit within the snperior 
artienlar faeets on the lateral masses of the atlas 

(ATLAS PLATES 388 #388.4 and 389 #389.3). 

These joints, snrronnded by loose fibrons eapsnles 
and the anterior and posterior atlantooeeipital 
membranes, allow flexion and extension and some 
side-to-side bending of the head, but not head rota- 
tion. Maintaining the head on the vertebral column 


Apieal ligament of dens 


Alar ligament 


FIGURE 33-3 


ALar and apieaL Ligaments 


attaehing the dens of the axis to the 
oeeipitaL bone (posterior view). 


Transverse 
proeess of 
atlas 


Lateral atlantoaxial 


Oeeipital bone 


Alar ligament 



Dens of axis 


Body of axis 
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does not depend on the fibrons eapsnles or the at- 
lantooeeipital membranes aronnd this joint. Stability 
depends on the alar and erneiform ligaments and the 
teetorial membrane, which bind the oeeipital bone 
and atlas to the axis. 

Sever the anterior atlantooeeipital membrane and 
be eertain that no strnetnres remain attaehed to the 
foramen magnnm. Sever the eapsnles snrronnding 
the atlantooeeipital joints. Disartienlate these joints 
by prying between the bones with a ehisel, and 
enlarge the spaee between the artienlar snrfaees 
as mneh as possible. Turn the eadaver over to 
the supine posìtìon (faee up) to approaeh the 
joint anteriorly. 


IV, The Prevertebral Region 


► 

Grant’s 773-776 
Netter’s 30, 32 
Rohen 184,185 


The prevertebral region eontains mnseles that flex the 
head and neek at the atlantooeeipital joints and at 
the eervieal intervertebral joints. These mnseles lie 
anterior to the vertebral eolnmn and inelnde the longns 
eolli, longns eapitis, reetns eapitis anterior, and reetns 
eapitis lateralis (ATLAS PLATE 541). Gonrsing on 
eaeh side throngh the lateral proeesses of the eervieal 
vertebrae is the vertebral artery, snrronnded by the ver- 
tebral venons plexus. Extending inferiorly and laterally 
from the eervieal vertebrae are the sealene muscles, the 
roots of the eervieal nerves, the branehes of the eervieal 
plexus, and the snbelavian artery (ATLAS PLATES 
536, 541). These latter structures were disseeted in the 
posterior triangle of the neek. 


III. Separatìon of the Head 

and Cerv1cal Vlseera from 
the Vertebral Column 


The next step in this disseetion is to sever any remain- 
ing attaehments of the vertebral eolnmn to the skull. 
This includes muscles and any other structures in the 
anterior and lateral vertebral regions. 

Cut and refleet the two sternoeleidomastoid 
mnseles elose to the skull. Manually separate the 
viseera of the neek (larynx-trachea, pharynx- 
esophagns, large vessels, and eranial nerves) from 
the deep baek mnseles and vertebral eolnmn. 
Do this from the base of the skull to the thorax 
along the prevertebral faseial plane behind the phar- 
ynx and esophagns. 

Identify and disseet the sympathetie trnnk as it 
extends upward to the large snperior eervieal 
ganglion within the prevertebral faseial layer 
(ATLAS PLATE 644). Feel for the transverse 
proeesses and anterior areh of the atlas snperiorly, 
and cut the reetns eapitis lateralis muscles on both 
sides between the atlas and the oeeipital bone. An- 
teriorly, cut both longns eapitis and reetns eapitis 
anterior mnseles just below the oeeipital bone 

(ATLAS PLATE 541). 

Identify again the atlantooeeipital j oints by bend- 
ing the head from side to side. Sever any remaining at- 
taehments between the artienlar snrfaees. You should 
now be able to pull the head, eervieal viseera, large 
eervieal vessels, and eranial nerves anteriorly away 
from the vertebral eolnmn along the prevertebral fas- 
eial plane. Leave the sympathetie trunk and eervieal 
nerve roots behind with the prevertebral mnseles. 


► 

Grant’s 775 
Netter’s 30 


◄ 

Grant’s 770, 773, 
775, 807 

Netter’s 30, 68-71 
Rohen 158, 
165,185 


► 

Grant’s 757, 773, 

775, 776 
Netter’s 30, 32 
Rohen 184-186 

◄ 

Grant’s 773-775, 
786, 787, 807 
Netter’s 30,130 
Rohen 167,185 


◄ 

Grant’s 775, 
787, 789 
Netter’s 30, 68 
Rohen 166,167 


► 

Grant’s 774-776 
Netter’s 71, 
130,131 
Rohen 184,185 


Pull the skull (detaehed at the atlantooeeipital 
joints) and the eervieal viseera inferiorly to expose 
the prevertebral faseia eovering the longns eapitis 
and longns eolli mnseles. Remove the faseia and 
identify the longus eapìtìs muscle. It attaehes inferi- 
orly to the transverse proeesses of the 3rd to the 6th 
eervieal vertebrae and extends upward to the base of 
the skull (ATLAS PLATE 541). Note that above the 
atlas it overlies the rectus eapìtìs anterior mnsele 
and that both mnseles have been severed from 
the skull. 

Disseet the more medially plaeed longns eolli 
mnsele and observe that its fibers extend inferiorly 
from the atlas and bodies of the eervieal vertebrae to 
the transverse proeesses and bodies of lower verte- 
brae as far as T3 (ATLAS PLATES 541, 542). 

Identify the anterior and middle sealene mnseles 
inferolaterally, and separate the trnnks of the 
braehial plexus and the subclavian artery emerg- 
ing between these two mnseles (ATLAS PLATES 
532, 536). Find the vertebral artery as it branehes 
from the snbelavian and eonrses snperiorly and me- 
dially toward the 6th eervieal vertebra (ATLAS 
PLATES 543, 544). Remove fibers of the longns 
eolli and intertransverse mnseles to expose the artery 
and its aeeompanying veins more eompletely. 

Follow the sympathetie trunk from the snperior 
eervieal ganglion to the thorax. Note other enlarge- 
ments along the tmnk that may indieate sites of other 
eervieal ganglia. Try to find the eervieothoraeie (or 
stellate) ganglion, which is the fnsed inferior eervieal 
and the first (and seeond) thoraeie sympathetie ganglia 

(ATLAS PLATES 47.1, 206, 208, 210). Note that 

gray rami emerge from the eervieal ganglia to join the 
segmental eervieal nerves. 
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eiinieal Relevanee 


Disloeation of eervieal vertebrae. Adjaeent eervieal 
vertebrae are not interloeked as they are in the tho- 
raeie and lumbar regions. Their articular surfaces are 
oriented horizontally, which means that they ean be 
disloeated more easily instead of sustaining vertebral 
fractures. Slight disloeations ean even reduce them- 
selves without in]uring the spinal eord, but more 
extensive disloeations with fractures ean produce 
serious spinal eord in]ury. These are best visualized 
with magnetie resonanee imaging. 

Sympatheetomy in the eervieal region. Cutting the 
sympathetie nerves that supply the upper limb is 
usually performed in the neek or through the axilla. 
This procedure is done to prevent gangrene of the fin- 
gers in Raynaud’s disease (insufficient blood supply 
to the fingers). These sympathetie fibers leave the 
spinal eord in the upper thoraeie region and synapse 
in the stellate or middle eervieal ganglion. The post- 
ganglionie fibers then course with the roots of the 
braehial plexus to get to structures in the upper limb. 
Fracture and disloeation of the atlas. In]ury to the 
atlas ean occur from a blow to the top of the head or 
from diving into a shallow swimming pool. Such a 
trauma ean eompress the lateral proeesses of the at- 
las, foreing them laterally and fracturing one or both 
anterior and posterior arehes. If the transverse liga- 
ment of the atlas is also ruptured, serious in]ury to the 
spinal eord ean occur. 

Fracture of the axis. The vertebral areh of the axis is 
one of the more frequent sites of fracture in the eervi- 
eal vertebrae. These fractures usually occur at the 
superior and inferior articular proeesses as a result of 
hyperextension of the head on the neek. This is the 
so-ealled “hangman’s fracture.” Other serious in]uries 
of the C2 vertebra include the disloeation of the C2 
vertebra with respeet to the C3 vertebra and the frae- 
ture of the odontoid proeess, which ean happen from 
a blow to the side of the head. 

Fracture of the dens. Fracture of the dens accounts 
for approximately 40% of fractures of the axis, and 
these usually occur at the base of the proeess. These 
fractures are difficult to heal because they are eom- 
plieated by a loss of blood supply to the dens or by the 
transverse ligament of the atlas that gets interseeted 
between the fractured parts. 
eervieal vertebrae. These are the smallest of the ver- 
tebrae and they bear less weight than the others. Their 
intervertebral dises are thiek, relatively speaking, 
when one eonsiders the size of the vertebral bodies 
they intereonneet. These vertebrae eontain a foramen 


in the transverse proeesses (except the C7 vertebra) 
for the passage of the vertebral arteries. Laterally, the 
tubercles on the transverse proeesses afford attaeh- 
ment of the levator scapulae muscle and the sealene 
muscles.The first two vertebrae, the atlas and the axis, 
differ in shape from the lower eervieal vertebrae. The 
atlas bears the weight of the skull, whereas the axis, 
the strongest eervieal vertebra, allows the atlas and 
the skull to rotate from side to side in a manner of a 
person shaking the head indieating the word “no.” 
eervieal zygapophysial joints. Zygapophysial joints 
are synovial articulations between the superior and in- 
ferior articular proeesses of adjaeent vertebrae. In the 
eervieal region these joints are oriented on a slope and 
are higher anteriorly than posteriorly. This structure 
faeilitates flexion and extension of the eervieal verte- 
brae. In eontrast, these joints in the thoraeie region al- 
low limited flexion and extension but faeilitate rotation. 
Joints in the lumbar region limit rotation, but flexion 
and extension are still allowed. The zygapophysial 
joints are elinieally important because of their proxim- 
ity to the intervertebral foramina and the segmental 
nerves. In aging patients they may develop osteoarthri- 
tis and cause pain or limited muscle function in the 
affeeted dermatome. 

eompression of the C2 ganglion or nerve. This is 
a painful eondition that on one side may be brought 
about by rotating the head to the opposite side, while 
simultaneously overextending the head. By this aetion 
the C2 nerve and ganglion may be eompressed be- 
tween the C1 and C2 vertebrae. 

Ligamentum nuchae. This ligament extends from 
the external oeeipital protuberance to the spinous 
proeess of the C7 vertebra in the midline posteriorly. 
Although it lies dorsal to the vertebral bodies, it 
helps support the head and resists flexion of the eer- 
vieal vertebrae. 

Gervieai iymph node infeetions. These infeetions 
occur as a result of infeetions in the head or neek. The 
]ugulodigastric node loeated ]ust inferior to the angle 
of the mandible is the most eommon eervieal node to 
beeome enlarged from pharyngeal or other head or 
neek infeetions. 

Gervieai ribs. This is an enlarged eostal proeess of 
the C7 vertebra which usually is a small part of the 
transverse proeess. These anomalies ean present 
problems because they ean put pressure on the 
subclavian artery and the inferior trunk of the braehial 
plexus.This latter eondition forms the prineipal pathol- 
ogy of the “thoraeie outlet syndrome,” a problem that 
usually requires surgery for relief. 




DISSEGTION 



The Pharynx: ExternaL 
and Internal Disseetions 


Objeetives 


1 Llnderstand the structure of the pharynx and its 
relationship to surrounding structures. 



Identify the superior laryngeal and pharyngeal 
branehes of the vagus nerve. 


3 Disseet the pharyngeal faseiae, styLopharyngeus 
muscLe, and gLossopharyngeaL nerve. 


4 Disseet the pharyngeaL eonstrietor muscLes and the 
vesseLs that suppLy the pharynx. 

5 Open the pharynx posteriorLy and study its three 
parts: nasopharynx, oropharynx, and Laryngopharynx. 

6 Identify eertain features on the internaL aspeet of 
the three parts of the pharynx. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 
Netteris Atlas, 4th Edition = Netter’s Plate # 
Rohen Atlas, 7th Edition = Rohen Page # 


1. Structure and Relatìonships 
of the Pharynx; Vagus 
and Glossopharyngeal Nerves 
(Atlas Plate 644) 

The pharynx is a mnsenlar tube loeated posterior 
to the nasal eavities, the mouth, and the larynx. It 
extends from the base of the skull to about the 6th 
eervieal vertebra and measnres 12 to 14 em in length 
(5-6 inehes). It is widest snperiorly (3.5 em) and nar- 


► 

Grant’s 761,763, 
766,779, 834-838 
Netter’s 32, 34, 69, 
71,125-128 
Rohen 71,164, 
165,183,184 

◄ 

Grant’s 786-791, 
794-797 
Netter’s 63-68 
Rohen 164,167 

► 

Grant’s 786-789 
Netter’s 63, 65, 67 
Rohen 164,167 


rowest inferiorly (1.5 em), where it beeomes eontinn- 
ous with the esophagus (ATLAS PLATE 644). The 
pharynx serves both digestive and respiratory func- 
tions, sinee it eommnnieates snperiorly with the nasal 
and oral eavities and inferiorly with the larynx and 
esophagns. 

Lateral to the pharynx deseending into the neek from 
the jugular foramen in the skull are the glossopharyn- 
geal, vagns, and aeeessory nerves and the internal 
jngnlar vein (ATLAS PLATE 644). Adjaeent also are 
the internal and external earotid arteries, branehes 
from the external earotid, and the hypoglossal nerve 
(ATLAS PLATE 545 #545.1). The slender, pointed 
styloid proeess and its attaehed mnseles are loeated 
snperiorly and laterally. 

The pharynx is bonnded snperiorly by the body of 
the sphenoid bone and the basilar part of the oeeipital 
bone and inferiorly by the esophagns. It is separated 
from the eervieal vertebrae, the anterior vertebral mus- 
eles, and the prevertebral faseia by loose areolar eon- 

neetive tissne (ATLAS PLATES 642, 643). 
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A. The Garotid Arteries and the Vagns Nerve. The 

eommon earotid artery bifnreates into intemal and 
external earotid branehes at the level of the snperior 
thyroid noteh on the thyroid eartilage. Adjaeent to 
these two vessels is the vagns nerve and its snperior 
laryngeal and pharyngeal branehes (ATLAS 
PLATE 644). 


Identify the following: 

1. Internal earotid artery. Find the internal 
earotid artery and follow its aseent from the 
bifnreation to the earotid eanal at the base of 
the sknll. Use a probe to separate it from the 
external earotid just above the bifurcation 

(ATLAS PLATES 532, 533). 

2. External earotid artery. Find the external 
earotid artery aseending anterior to the internal 
earotid. Loeate its small aseending pharyn- 
geal braneh, which is long and slender and 
arises from the posterior aspeet of the external 
earotid near the bifnreation (ATLAS PLATES 
559, 644). It eonrses snperiorly on the lateral 
side of the pharynx. 

3. Vagns nerve. Identify the vagus nerve again, 
and loeate its snperior laryngeal and pha- 
ryngeal branehes that were identified in the 
anterior triangle of the neek (Disseetion 30). 

a. Snperior laryngeal braneh of the vagns. 
Reeall that the snperior laryngeal nerve di- 
vided into internal and external branehes 

(ATLAS PLATES 533, 644). The internal 

laryngeal braneh was loeated penetrating 
the thyrohyoid membrane. The external la- 
ryngeal braneh was followed downward 
behind the sternothyroid muscle on the side 
of the pharynx to the erieothyroid muscle, 
which it supplies. 

b. Pharyngeal braneh of the vagns. The pha- 
ryngeal braneh of the vagus nerve was lo- 
eated between the external and internal 
earotid arteries about 1 em above the earotid 
bifurcation (Disseetion 30). Near the mid- 
dle eonstrietor muscle it joins branehes 
from the glossopharyngeal and the sympa- 
thetie trunk to form the pharyngeal plexus 
(ATLAS PLATE 644). It is prineipally a 
motor nerve and snpplies the pharyngeal 
eonstrietor mnseles and all the soft palate 
mnseles except the tensor palati. 

B. Bneeopharyngeal, Prevertebral, and Pharyngo- 
basìlar Faseiae. The so-ealled bneeopharyngeal 
“faseia” is not a tme faseial membrane but simply the 
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loose eonneetive tissue epimysium that eovers the pos- 
terior surface of the pharyngeal eonstrietor mnseles. 
Within it ean be found the pharyngeal venous plexus 
and the pharyngeal nerve plexus (ATLAS PLATE 
644). The latter eonsists of sensory fibers to the mu- 
cous membrane of the nasopharynx (IX), motor 
fibers to the eonstrietor mnseles (pharyngeal braneh 
of the vagus; XI via X), and postganglionie sympa- 
thetie fibers (from the snperior eervieal ganglion). 
The retropharyngeal spaee is a faseial plane that 
separates the epimysinm eovering the eonstrietor mus- 
eles from the firm membranous prevertebral faseia 
that overlies the anterior vertebral mnseles (ATLAS 
PLATES 537 #537.3,642). 

The pharyngobasilar faseia is a tme faseial layer. 
It helps form a fibrons skeleton for the upper pharynx. 
Underlying the snperior eonstrietor muscle, it is rein- 
foreed in the posterior midline by the pharyngeal liga- 
ment. This faseia eloses the spaee between the upper 
border of the superior eonstrietor and the base of the 
skull medially and the pterygoid plates laterally 
(ATLAS PLATE 643). It forms a rigid wall for the 

nasopharynx, but it thins out inferior to the soft palate 
and allows the wall of the oropharynx and laryn- 
gopharynx to be soft and distensible for the aet of 
swallowing. 

Disseet the epimysinm (bneeopharyngeal “faseia”) 
on the posterior wall of the pharynx, and note that del- 
ieate nerve branehes from the Xth and IXth nerves and 
the sympathetie tmnk form the pharyngeal plexus. 
Identify small branehes derived from the aseending 
pharyngeal artery (from the extemal earotid) and the 
aseending palatine artery (from the faeial) that ram- 
ify with the nerves (ATLAS PLATE 644). 

Define the snperior border of the snperior eon- 
strietor muscle on both sides, and identify the 
fibrons pharyngobasilar faseia expanding from this 
border (ATLAS PLATE 643). Note that the inferior 
part of this faseia deseends deep to the muscle fibers 
of the superior eonstrietor. 


e. Stylopharyngens Mnsele and Glossopharyngeal 
Nerve. Deseending from the styloid proeess to 
the pharynx is the important stylopharyngens 

mnsele (ATLAS PLATES 641, 643). During the 

reflexive stage of swallowing, the stylopharyngens 
mnseles (along with others) elevate the pharynx (and 
the attaehed larynx) so that the oropharynx reeeives 
the bolus of food from the oral eavity. 

The stylopharyngeus is a slender muscle that de- 
seends to the pharynx and passes between the snperior 

and middle eonstrietors (ATLAS PLATE 629 #629.1, 
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Figure 34-1). Many of its fibers blend with those of the 
eonstrietors, and others attaeh to the thyroid eartilage. 
The glossopharyngeal nerve deseends posterior to the 
stylopharyngens mnsele and snpplies it (ATLAS 
PL ATE 644) . The nerve also passes throngh the interval 
between the snperior and middle eonstrietor mnseles. 

Feel for the styloid proeess lateral to the pharynx 
and medial to the mandible. Identify the stylopharyn- 
gens mnsele eonrsing inferiorly to the lateral border 
of the pharynx. See how it penetrates throngh the in- 
terval between the snperior and middle eonstrietor 

mnseles (ATLAS PLATE 643). Using a probe, dis- 
seet the glossopharyngeal nerve as it eonrses along 
the posterior border of the stylopharyngens mnsele 
and snpplies it. Follow the nerve to the pharynx, 
where it also eonrses between the snperior and mid- 
dle eonstrietor mnseles to reaeh the base of the 
tongne (ATLAS PLATE 644). 


II. Pharyngeal Gonstrìetor Mnseles 
(Fignres 34-1 and 34-2) 

The pharyngeal wall eonsists of fibrons tissnes aronnd 
which are wrapped the three pharyngeal eonstrietor mus- 
eles: inferior, middle, and superior. The borders of the 
three muscles overlap so that the upper border of the in- 
ferior eonstrietor overlaps the lower border of the middle 
eonstrietor, and the upper border of the middle eonstrie- 
tor overlaps the lower border of the snperior eonstrietor. 

A. The Inferior Constrictor. The inferior eonstrietor 
is the thiekest of the eonstrietors, and it eonsists 
of two parts, the thyropharyngens and the erieopha- 
ryngens (ATLAS PLATE 643). The thyropharyn- 
geus arises from the thyroid eartilage, and its most 
inferior fibers are horizontal and blend in the fibrons 
raphe on the posterior pharynx. The middle and upper 
fibers sweep posteriorly and snperiorly and overlap 
the lower border of the middle eonstrietor. They also 
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FIGURE 34-1 
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and styLopharyngeus muscLes (posterìor 
view). 
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FIGURE 34-2 


The pharynx, LateraL view. 


Note the branehes of the superior LaryngeaL 
nerve and the recurrent LaryngeaL nerve. 
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insert into the posterior raphe (ATLAS PLATE 

643). 


which is prolonged snperiorly by an aponenrosis to 
the pharyngeal tnberele on the oeeipital bone. 


The erieopharyngens part attaehes to the side of the 
erieoid eartilage and does not end in a raphe posteri- 
orly. Its fibers eontinne aronnd the lowest part of the 
pharynx and attaeh on the opposite side of the erieoid 
eartilage. The erieopharyngens is normally eontraeted 
and gnards the entranee into the esophagns. Its fibers 
mnst relax briefiy to allow a bolns of food to enter the 
esophagns. 

B. The Middle Constrictor. The middle eonstrietor is 
fan shaped, and its fibers arise from the lesser hom of 
the hyoid bone, the stylohyoid ligament, and the 
greater hom of the hyoid bone (ATLAS PLATES 
629, 630). It sweeps posteriorly and diverges widely 
before entering the midline raphe. Its inferior fibers 
deseend deep to the inferior eonstrietor, its middle 
fibers pass posteriorly to the midline, and its snperior 
fibers overlap the snperior eonstrietor (Fignre 34-1). 
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e. The Snperior Constrictor. The snperior eonstrietor 
attaehes to the hamnlns of the pterygoid plate, the 
pterygomandibnlar raphe (opposite the bneeinator), 
the inner snrfaee of the mandible, and the side of the 
tongne (ATLAS PLATE 644). Itis quadrilateral, and 
its fibers course posteriorly to the median raphe. 
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Netter’s 65, 67-69 
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The three pharyngeal eonstrietors are all snpplied with 
motor fibers by the pharyngeal braneh of the vagns 
nerve (ATLAS PLATE 643). The erieopharyngens part 
of the inferior eonstrietor is innervated by the reenrrent 
laryngeal nerve. The niaxillary nerve snpplies sensory 
innervation to part of the nasopharynx, the glossopha- 
ryngeal nerve snpplies part of the nasopharynx and all of 
the oropharyme, and the vagns nerve snpplies the mneosa 
of the laryngopharynx. 


Define the borders of the eonstrietor mnseles, and 
identify their attaehments anteriorly and laterally 
(Fignre 34-2). For the snperior eonstrietor, identify 
its attaehments to the pterygoid hamulus, the ptery- 
gomandibular raphe, and the inner snrfaee of the 
mandible. You may not be able to see the fibers that 
arise from the tongne. Note the attaehments of the 
middle eonstrietor to the hyoid bone and the stylo- 
hyoid ligament and that the inferior eonstrietor 
arises from the thyroid and erieoid eartilages. 


Posteriorly on the pharynx, observe how the infe- 
rior eonstrietor overlaps the middle eonstrietor which, 
in turn, overlaps the snperior eonstrietor (ATLAS 
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PLATE 643). Note that the most inferior fibers of 
the inferior eonstrietor (erieopharyngens) form an in- 
eomplete ring from one side of the erieoid to the other 
and serve as a sphineter for entranee into the esopha- 
gus. Confirm the following: 

1. That the auditory (Eustachian) tube enters 
the pharynx above the superior eonstrietor 

(ATLAS PLATES 645, 646). 
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2. That the stylopharyngeus muscle and the 
glossopharyngeal nerve enter the pharynx 
between the snperior and middle eonstrietor 
mnseles. 
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Grant’s 796-799 
Netter’s 64, 71, 
126,130 
Rohen 67,167 


3. That the thyrohyoid membrane lies between 
the middle and inferior eonstrietors, and 
throngh this membrane pass the internal 
laryngeal nerve and snperior laryngeal 
artery (ATLAS PLATE 630 #630.1). 

4. That the reenrrent laryngeal nerve enters the 
larynx just inferior to the erieopharyngens part 
of the inferior eonstrietor, which it snpplies 

(Fignre 34-2). 


◄ 

Grant’s 769, 

771,772 
Netter’s 65, 68, 

69, 77 
Rohen 166 

► 

Grant’s 769, 789, 

804, 806 
Netter’s 65, 68, 

74,77 
Rohen 186 


III. Interíor of the Pharynx (Figure 34-3) 


The inner snrfaee of the pharynx is lined with mucous 
membrane. Deep to the mneosa is a submucosal faseial 
layer that eonsists of the pharyngobasilar faseia aronnd 
which spread the fibers of the pharyngeal eonstrietors. 
To study its internal anatomy, the pharynx must be 
opened posteriorly. 


► 

Grant’s 794, 795 
Netter’s 63, 64 
Rohen 145 


Cut the posterior wall of the pharynx vertieally in 
the midline from the esophagns to the base of the 
skull (ATLAS PLATE 645). At both ends of the in- 
eision make lateral cuts so that the pharynx ean be 
opened widely and its snbdivisions identified. These 
are the nasopharynx, oropharyme, and laryngopharynx 

(ATLAS PLATE 645). 
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Grant’s 790, 791 
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Netter’s 63-67, 235 
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A. The Nasopharynx. The nasopharynx is the most su- 
perior part of the pharynx. It lies posterior to the nasal 
eavities and snperior to the soft palate (ATLAS 
PLATES 642, 645). It is continuous inferiorly with 
the oropharynx by way of a narrow passage posterior 
to the uvula, ealled the pharyngeal isthmus. The 
nasal eavities eommnnieate with the nasopharynx 
throngh two posterior apertnres of the nose, ealled the 
ehoanae or posterior nares (Fignre 34-3). The na- 
sopharynx is an ainvay passage that is elosed dnring 
swallowing by elevation and tensing of the soft palate. 
Simultaneously, a band of mnsele fibers eontraets and 
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aets as a palatopharyngeal sphineter of the pharyngeal 
wall (Passavant’s mnsele ridge). 

The opening of the anditory tube, surrounded by 
an elevation of eartilage ealled the torus tubarius, is 
loeated in the lateral wall of the nasopharynx (ATLAS 
PLATE 642). Extending down from the torus is a ver- 
tieal ridge of mucous membrane ealled the salpin- 
gopharyngeal fold, which overlies the delieate salpin- 
gopharyngens mnsele (ATLAS PLATES 620 #620.2, 
643 #643.2). Posterior to the torus is a deep reeess on 
the lateral wall ealled the pharyngeal reeess and on the 
upper part of the posterior wall is loeated the pharyn- 
geal tonsil (ATLAS PLATE 620 #620.2). This latter 
structure, best seen in ehildren, is often ealled the 
adenoid. 

Open the upper flaps of the pharyngeal wall and 
study the nasopharynx. Above the uvula, identify the 
two oblong posterior openings of the nasal eavity, the 
ehoanae, on the sides of the nasal septnm (ATLAS 
PLATE 645). Look throngh the ehoanae and identify 
the middle and inferior eonehae. These enrved 
projeetions extend from the lateral wall of the nasal 
eavity. 

Loeate the pharyngeal opening of the anditory 
tube by probing the lateral side of the nasopharynx 
about 2 em posterior to the inferior eoneha (ATLAS 
PLATE 646). It ean best be seen with a dental 
mirror if available. Posterior to this opening identify 
a ronnded eartilaginons bulge, the torus tubarius 
(ATLAS PLATE 643 #643.2). Probe the pharyn- 
geal reeess in the lateral wall posterior to the torus. 
See if the pharyngeal tonsil is still present in the 
snperior part of the posterior nasopharyngeal wall. 

B. The Oropharynx. The oropharynx lies posterior to 
the oral eavity and the tongne, and it extends from 
the soft palate snperiorly to the upper border of the 
epiglottis inferiorly (Fignre 34-3). It eommnni- 
eates with the oral eavity anteriorly throngh the 
oropharyngeal isthmns formed by the palatoglos- 

sal arehes (ATLAS PLATES 619, 620). On the 

lateral wall of the oropharynx are the palatopha- 
ryngeal arehes, and between the two arehes on 
eaeh side is loeated the palatine tonsil. If the ton- 
sil has been removed, identify the bed of the tonsil 
(ATLAS PLATE 642). The pharyngoepiglottie 
folds define the lateral borders of the oropharynx, 
and they extend from the soft palate to the lateral 
margin of the epiglottis (ATLAS PLATE 646). 
Dnring swallowing, the pharynx is elevated, and 
the eonstrietor mnseles elose behind the bolus of 
food. At all other times the oropharynx is an open 
pathway for breathing. 
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FIGURE 34-3 


The pharynx, opened from behind. 


Feel the pharyngeal snrfaee of the posterior 
tongne, and note the many ronnded lymphatie 
follieles of the lìngual tonsìl (or follieles) that eover 
its mneosal snrfaee (ATLAS PLATE 646). Identify 
the palatopharyngeal folds (arehes) deseending to 
the pharynx from the soft palate. With fine seissors, 
remove some of the mneosa on the snrfaee of the folds 
on one side, and identify strands of the palatopharyn- 
gens mnsele lying deep to the mneons membrane 

(ATLAS PLATE 647). 

Anterior to the palatopharyngeal folds identify the 
palatoglossal folds (arehes), and look for the pala- 
tine tonsil betvveen the palatoglossal and palatopha- 
ryngeal folds (ATLAS PLATE 645). Identify the 
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smooth pharyngoepiglottie fold that deseends from 
the soft palate to the lateral border of the epiglottis 
on eaeh side. These folds define the lateral margins 
of the oropharynx posterior to the tongne (ATLAS 

PLATE 646). 

e. The Laryngopharynx. The laryngopharynx ex- 
tends from the snperior border of the epiglottis to 
the inferior border of the erieoid eartilage, where it 
beeomes the esophagns (Figure 34-3). Anteriorly 
are loeated the epiglottis and the aditus (or inlet) 
of the larynx. Extending inferiorly between the 
epiglottis and the noteh between the two arytenoid 
eartilages of the larynx are the aryepiglottie folds 
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(ATLAS PLATES 645-647). They form the supe- 
rior margins of the aditus. Lateral to the aditus on 
eaeh side is a small fossa ealled the piriform reeess 

(ATLAS PLATE 646). 


Identify the epiglottis and run your finger along 
the edge of the aryepiglottie fold that forms the up- 
per lateral margins of the laryngeal inlet or aditns 
(ATLAS PLATES 645,646). Note that there are two 
small tnbereles along this margin on eaeh side. They 
are formed by small laryngeal eartilages deep to the 
mneosa (enneiform and eomienlate eartilages). Pal- 
pate the piriform reeesses. These depressions are on 
both sides of the laryngopharynx, between the 
aryepiglottie folds and the lateral pharyngeal wall 

(ATLAS PLATE 646). 


◄ 

Grant’s 790 
Netter’s 66 
Rohen 163 


Probe the pharyngeal mneosa lateral to the epi- 
glottis from the piriform reeesses to the esophagns. 
Deep to the mneosa find the internal braneh of 
the snperior laryngeal nerve and the snperior 
laryngeal artery as they enter the region throngh the 
thyrohyoid membrane (ATLAS PLATE 650). Inferi- 
orly, identify branehes of the reenrrent laryngeal 
nerve aseending from the traeheoesophageal groove 
and eonrsing toward the larynx (ATLAS PLATE 

650). 
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Grant’s 880-803 
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eiinieal Relevanee 


Pharyngotympanie tube. This tube intereonneets 
the middle ear and the nasopharynx. It is important 
because air pressure in the pharynx is the same as 
air pressure on the outside of the tympanie mem- 
brane. This tube ensures that pressure in the middle 
ear (i.e., on the inside of the tympanie membrane) is 
maintained equal to atmospherie pressure on the out- 
side of the tympanie membrane. 

Swallowing. Onee a bolus of food is pushed baek 
in the oral eavity by the tongue, the palatoglossus 
and styloglossus muscles elevate the pharynx (and 
larynx) so that the food ean enter the oropharynx. 
At this point the aet of swallowing beeomes invol- 
untary. The nasopharynx is elosed off from the 
oropharynx by the levator of the palate and 
palatopharyngeal muscles to prevent food from en- 
tering the nasal eavity. The pharynx (and larynx) is 
elevated by the stylopharyngeus muscles so that 
the oropharynx is now behind the oral eavity to re- 
eeive the food. At the same time, the entranee into 
the larynx is elosed by the epiglottis and food 
courses over the epiglottis into the laryngopharynx 
and then into the esophagus. 


The nasopharyngeai tonsii. The nasopharyngeal 
tonsils, also ealled adenoids, are subject to infeetion 
and inflammation. In the past, these were frequently 
removed at the same time as the palatine tonsils. 
When the adenoids are espeeially enlarged, often in 
young ehildren, they ean obstruct the posterior nares 
(the ehoanae), requiring oral breathing.They ean also 
obstruct the nasopharyngeal opening of the eusta- 
ehian tube (the pharyngotympanie tube) and eon- 
tribute to middle ear infeetions (otitis media), which 
ean alter the ability to hear. 

Tonsillitis. This is a frequently encountered eondition 
(espeeially in ehildren) in which there is an infeetion of 
the palatine tonsils in the oropharynx between the 
palatoglossal and palatopharyngeal arehes. Earaehe 
is one of the symptoms of this eondition, because the 
glossopharyngeal nerve that supplies the mucosa of 
the middle ear courses adjaeent to the tonsillar bed 
and may be eompressed by the inflammation. Addi- 
tionally, painful oropharyngeal lymph nodes (such as 
the ]ugulodigastric node) may be seeondarily infeeted 
because they drain the tonsillar region. 

Esophageal eaneer. Ganeer of the esophagus often 
beeomes reeognized because the esophageal lumen is 
signifieantly reduced and swallowing beeomes difficult 
and painful. It is thought that in some patients, eonsis- 
tent repetitive regurgitation of stomaeh eontents into the 
esophagus may be related to the subsequent develop- 
ment of esophageal eaneer. Enlarged deep parae- 
sophageal lymph nodes often indieate esophageal ean- 
eer, and pressure on the adjaeent recurrent laryngeal 
nerves may result in voiee ehanges. 

Gag reflex. The afferent limb of the gag reflex is the 
general sensory fibers of the glossopharyngeal nerve 
that supply the posterior one-third of the tongue and 
the mucosa or the oropharynx. The motor pathway in- 
volves the pharyngeal braneh of the vagus nerve that 
supplies the levator of the palate and the pharyngeal 
eonstrietor muscles. Elieitation of this reflex tests the 
9th, 10th, and 11 th eranial nerves simultaneously dur- 
ing a physieal examination. This is because the 9th 
nerve is the sensory limb of the reflex and the eranial 
root of the 11 th nerve joins the vagus to supply palatal 
and pharyngeal muscles, which are the motor root. 
Tonsilleetomy.This procedure is performed to remove 
the palatine tonsil from the tonsillar bed in the orophar- 
ynx. The presenee of a rieh arterial blood supply and 
the presenee of the tonsillar vein, however, make this 
procedure more than routine. Additionally, coursing 
aeross the tonsillar bed is the 9th eranial nerve (glos- 
sopharyngeal nerve) that supplies the posterior one- 
third of the tongue with general sensation and the spe- 
eial sense of taste.The presenee of the internal earotid 
artery lateral to the tonsil must also be eonsidered in 
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this operation and eare must be taken to avoid injuring 
it. Because of antibioties, this operation is performed 
less frequently than it onee was. 

Foreign objeets in the laryngopharynx. At times a 
person may inadvertently swallow a foreign body 
such as a ehieken bone or fish bone that beeomes 


lodged in the laryngopharynx (the lower part of the 
pharynx).This may cause the vietim to gag strongly. If 
the foreign body is pointed or sharp, it may in]ure the 
laryngeal nerves or vessels. Removal of the foreign 
objeet requires a pharyngoseope to visualize the field 
direetly. 




DISSEGTION 



The Nasal Cavity and Paranasal 
Sinnses in the Biseeted Head 


Objeetives 


1 Biseet the head and gain aeeess to the nasal septnm 
and the other walLs of the nasal eavity. 

2 Study the mucosa and skeletal framework of the 
nasal septum and disseet the structures traversing 
the ineisive foramen. 

3 Examine the roof and floor of the nasal eavity. 

4 Disseet the lateraL waLL of the nasaL eavity and see 
the openings of the paranasaL sinuses and 
nasoLaerimaL duct. 


5 Loeate the pterygopaLatine gangLion and disseet the 
vesseLs and nerves in the paLatine eanaL. 

6 Identify the paranasaL sinuses, open the maxiLLary 
sinus, and visuaLize the maxiLLary nerve and 
pterygopaLatine gangLion. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 


cedure will also open the oral eavity for Disseetion 36. 
The nasal eavity is divided into right and left halves by 
the nasal septum. 


Netter's Atlas, 4th Edìtìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


L Bìseetìon of the Head 
(Atlas Plate 613 #613,2) 

When the head was separated from the vertebral eol- 
umn, it gave aeeess to the pharynx from behind, and it 
also now allows the head to be biseeted for disseetion of 
the nasal and oral eavities. 

It is best to biseet the head 2 mm lateral to the mid- 
line. In this way the nasal septnm and the walls of the 
nasal eavity beeome aeeessible for disseetion. This pro- 


► 

Grant’s 691-694, 

808 

Netter’s 43, 63 
Rohen 144,145 

◄ 

Grant’s 691-693, 
720, 808 
Netter’s 39, 63 


inspeet the nasal eavity, and determine whether 
the nasal septnm is deviated from the midline. If so, 
biseet the head slightly away from the septnm so that 
it will remain intaet for disseetion. 

Start the biseetion by entting throngh the skin of 
the forehead, the lips, and the ehin near the midline. 
Cut through the nostril and nasal eartilages slightly to 
one side of the septnm so that the entire septnm will 
be on one side of the biseeted head (about 2.0 mm 
from the midline). Cut through the soft palate and the 
mneosa of the hard palate with a sealpel elose to the 
midline. 


394 
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Identify the nasal bones on the anterior aspeet of 
the faee (ATLAS PLATE 613 #613.1). Commence a 
saw cut along the base of the skull (slightly off the 
midline) throngh the body of the sphenoid bone and 
eribriform plate of the ethmoid bone. Make the saw 
cut in line with the left nasal bone so that the intaet 
nasal septnm remains within one-half of the head. 

Biseet the skull until you reaeh the foramen mag- 
num. Continue the biseetion throngh the midline of 
the hard palate until the dorsnm of the tongne and 
the oral eavity are exposed. Do not biseet the 
tongne or mandìble at this time. Separate the two 
halves of the head and turn your attention to the 
nasal septnm. 


◄ 

Grant’s 611, 
612,650 
Netter’s 2, 36 
Rohen 22,144 


► 

Grant’s 691-693 
Netter’s 41,42 
Rohen 146 


II. Nasal Septum 


The nasal septnm divides the nasal eavity into right and 
left halves. It is formed by two bones posteriorly and 
the septal eartilage anteriorly. These are eovered on 
both sides by periostenm (or periehondrinm) and lined 

by a mucous membrane (ATLAS PLATE 615 #615.1). 
Within the mucous membrane eonrse the vessels and 
nerves that snpply the septnm. 

The bony part of the septnm eonsists of two midline 
structures, the perpendienlar plate of the ethmoid 
bone that forms the superior, posterior part of the sep- 
tum and the vomer bone that forms the inferior poste- 
rior part. The septal eartilage extends anteriorly from 


► 

Grant’s 692, 693 
Netter’s 41,42 
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Grant’s 691-693 
Netter’s 39 

◄ 

Grant’s 691-693 
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these bones and beeomes continuous with the lateral 
nasal eartilage of the external nose (Fignre 35-1). 

The septal skeletal structures are eovered by a 
mucosal-periosteal layer within which eonrse the 
anterior ethmoid (VI) and nasopalatine (V2) nerves 
and arteries that form a rieh anastomosis (see Fignre 
35-2). The vessels inelnde branehes of the anterior 
and posterior ethmoid arteries (ophthalmie), septal 
branehes from the sphenopalatine artery (maxil- 
lary), snperior lahial (faeial) arteries, and the termi- 
nal aseending braneh of the greater palatine artery 
(Fignre 35-2). 

Identify the nasopalatine nerve eonrsing anteri- 
orly and inferiorly to the floor of the nasal eavity on the 
deep snrfaee of the septal mneosa. It is a braneh of the 
maxillary nerve that traverses the pterygopalatine 
ganglion and earries both sensory and antonomie 
fibers. Confirm that it deseends throngh the ineisive 
foramen to enter the anterior part of the oral eavity 
(Fignre 35-3). Identify the anterior ethmoid nerve 
that eonrses along the anterosnperior aspeet of the sep- 
tum. Try to find posterior septal branehes of the 
sphenopalatine artery and the anterior ethmoid 
artery that usually aeeompany these nerves. 

Remove the mucous membrane from the septnm 
and identify the vomer bone posteroinferiorly, the 

perpendienlar plate of the ethmoid bone postero- 
snperiorly, and the septal eartilage anteriorly 

(Fignre 35-1). 
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FIGURE 35-1 
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nous structure of the nasaL septum 
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Anterior ethmoidal artery 


Posterior ethmoidal artery 



Greater palatine artery 


Posterior 
septal artery 


Superior labial artery 


FIGURE 35-2 


BLood suppLy of the nasaL septum. 


III. Roof and Floor of the Nasal Cavìty 


Eaeh half of the nasal eavity is bonnded medially by 
the nasal septnm, superiorly by a bony roof, inferiorly 
by the hard palate, and laterally by an nneven and eom- 
plex lateral wall. Stndy the bones that form the roof of 
the nasal eavity and the hard palate, which is its floor 
inferiorly (ATLAS PLATE 614). 
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Grant’s 691 
Netter’s 37, 38 
Rohen 143-145 
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Grant’s 691 
Netter’s 37, 38 
Rohen 143-145 


The bones and eartilage forming the skeleton of the 
septnm are now to be removed with bone-entting 
shears. This will allow the roof and floor of the nasal 
eavity to be stndied and the lateral wall to be disseeted. 

Examine the bony roof and identify the sphenoid 
bone most posteriorly, the ethmoid bone anterior to 
the sphenoid, and anterior to these, the frontal and 
nasal bones (ATLAS PLATE 614). 


Anterior ethmoidal nerve 


Olfaetory reeeptor area 



FIGURE 35-3 


Sensory innervation of the 


mucosa of the nasaL septum. 


Nasopalatine nerve 


Septal braneh from 
infraorbital nerve 
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On a dried sknll, identify the bones of the hard 
palate. These are the palatine proeesses of the two 
maxìllae and the horizontal laminae of the palatìne 

bones (ATLAS PLATES 614, 635). Note that the 

hard palate is 5 em long and abont 2 em wide on eaeh 
side. In the eadaver, probe the floor of the nasal eav- 
ity and remove the mneosa lining these bony strne- 
tnres on one side of the head. Anteriorly, find the 
ineisive foramen (eanal), which perforates the maxil- 
lae near the midline (ATLAS PLATE 614). 


IV. Lateral Wall of the Nasal Cavìty 


A. The Conchae, Meatnses, and Openings of the 
Nasolaerimal Duct and Paranasal Sinuses. The 

lateral wall of the nasal eavity is marked by the pro- 
jeetions of the superior, middle, and inferior nasal 
eonehae. These are enrved bony plates eovered with 
mneosa that overhang nasal passages ealled meatnses 
(Fignres 35-4 and 35-5). The snperior and middle 
nasal eonehae are projeetions from the ethmoid bone, 
whereas the inferior nasal eoneha is a separate bone. 
Below eaeh of the three eonehae is its eorresponding 

meatns (ATLAS PLATES 614,620). 

Anterior to the nasal eonehae, the lateral wall is 
smooth and presents two smaller regions ealled the 
atrinm, anterior to the middle meatns, and the 
vestibnle of the nose, which lies anteriorly jnst above 
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the nostril (Fignre 35-5). The lateral wall eontains 
openings for all of the paranasal sinnses as well as the 
orifiee of the nasolaerimal duct (ATLAS PLATE 613 
#613.2). Most of these eannot be seen nnless the nasal 
eonehae are removed. An exception is the opening of 
the sphenoid sinns, which eommnnieates with the sphe- 
noethmoidal reeess posteriorly above the snperior 
eoneha. The posterior ethmoid air eells eommnnieate 
with the snperior meatns below the snperior eoneha 

(ATLAS PLATE 615 #615.2). 

The lateral wall of the middle meatns, hidden by the 
middle eoneha, eontains a deep ereseent-shaped groove, 
the hiatns semilnnaris, above which is a bnlge, the 
bulla ethmoidalis, formed by the middle ethmoid air 
eells (Figure 35-7). The frontal sinus, the anterior and 
middle ethmoid air eells, and the large maxillary sinus 
all open in proximity to the hiatns semilnnaris and the 
bnlla ethmoidalis. (ATLAS PLATE 615 #615.2). The 
anterior end of the hiatns semilnnaris frequently leads 
superiorly into a passageway ealled the infundibulum, 
which eommnnieates with the frontal air sinus. Near the 
posterior end of the hiatns is found the opening of the 
maxillary sinus (Figure 35-7). The anterior and middle 
ethmoid air eells usually open just above the bulla 
ethmoidalis. 

The inferior meatns is a horizontal passage that lies 
inferior to the inferior eoneha. The nasolaerimal duct 
opens into the inferior meatns near the anterior attaehed 
site of the inferior eoneha (ATLAS PLATES 613 
#613.2, 615 #615.2, Figure 35-7). 
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FIGURE 35-4 


GoronaL seetion of the nasal eavaties, anterior view. 
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Superior eoneha 


Frontal 

sinus 


Atriunn 


Vestibule 


Inferior eoneha 


Inferior meatos 


Superior meatus 


sinus 



Sphenoethmoidal 


FIGURE 35-5 


Gonehae and 


meatuses of the LateraL waLL of 
the nasaL eavity. 


Pharyngeal reeess 


Pharyngeal orifiee of 
auditory tube 


1. On the lateral wall of the nasal eavity identify 
the inferior eoneha and, below it, the infe- 
rior meatns, the middle eoneha and middle 
meatns, and the snperior eoneha and snpe- 
rior meatns (ATLAS PLATES 613, 615). 
Identify the vestibnle of the nose and, supe- 
rior to it, the atrinm (Fignre 35-5). With 
seissors, cut away the inferior eoneha to 
find the opening of the nasolaerimal dnet 

(ATLAS PLATES 617 #617.1). Look in the 

anterior part of the lateral wall of the inferior 
meatus 3 to 4 em behind the nostril (Fignre 
35-7). Remove the mucosa in this region, and 
probe the bony nasolaerimal eanal, which 
eontains the nasolaerimal duct. 
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meatus. Push your probe through the orifiee 
into the large maxillary sinus (Fignre 35-7). 

3. Cut away the short snperior eoneha and visu- 
alize the narrow snperior meatus. Probe the 
posterior ethmoid air eells and, posterior to 
these, the sphenoid sinns (ATLAS PLATE 
615 #615.2). Note that the posterior ethmoid 
air eells open into the snperior meatus. Iden- 
tify the sphenoethmoidal reeess as a vertieal 
ehannel anterior to the sphenoid sinus and pos- 
terior to the snperior meatus (Fignre 35-7). 
Probe the anterior wall of the sphenoid sinus, 
find its orifiee, and eonfirm that it opens into 
the sphenoethmoidal reeess. 


2. Cut away the middle eoneha and identify the 
curved groove ealled the hiatns semilnnaris. 
Above this groove see the rounded swelling 
ealled the bnlla ethmoidalis (Fignre 35-7). 
Identify the frontal sinns in the frontal bone. 
See if it opens direetly by an orifiee into the 
nasal eavity or by a frontonasal dnet into the 
middle meatus (ATLAS PLATE 615 #615.2). 
Superior to the bulla probe the middle and 
anterior air eells. Find the opening of the max- 
illary sinns in the posterior part of the middle 


◄ 

Grant’s 695, 696 
Netter’s 37, 38 
Rohen 145 


4. Return to the inferior meatus and remove the 
remaining mucosa posterior to the opening of 
the nasolaerimal duct. With bone foreeps, 
open the large maxillary sinns (ATLAS 
PLATES 595, 596). Enlarge the opening and 
expose the entire sinus. With a probe, remove 
the mucosa along its roof, or orbital snrfaee. 
Identify a longitndinal ridge formed by the 
infraorbital eanal. Break throngh the bony 
ridge with a probe and find the infraorbital 
nerve and vessels eonrsing along this eanal. 
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V. Pterygopalatlne Gangllon; 
Greater and Lesser Palatìne 
Nerves and Vessels (Atlas 
Plates 616 #616.1 and #616.2) 


The maxillary nerve (V2) traverses the foramen 
rotnndnm, the infraorbital eanal, and the infraorbital 
foramen before appearing on the anterior faee inferior to 
the lower eyelid. Along this eonrse it passes throngh the 
pterygopalatine fossa, where the pterygopalatine 
ganglion is attaehed to it (ATLAS PLATE 616 #616.1). 
The ganglion eontains postganglionie parasympa- 
thetie nenrons that synapse with ineoming pregan- 
glionie parasympathetie nerve fibers from the nerve 
of the pterygoid eanal. These preganglionie parasym- 
pathetie fibers leave the brain in the faeial nerve and then 
eonrse along the greater petrosal nerve before helping 
form the nerve of the pterygoid eanal. Additionally, 
throngh the ganglion without synapse course: 

1. Postganglionie sympathetie nerve fibers that 
originate from eells in the snperior eervieal gan- 
glion, eonrse along the internal earotid nerve, and 
join the nerve of the pterygoid eanal by way of the 

deep petrosal nerve. 


◄ 

Grant’s 698, 700, 
701,828,829, 831 
Netter’s 42-45, 
123,132,133 
Rohen 68, 69, 
146,147 

► 

Grant’s 683, 696, 

698-701 
Netter’s 42-45, 
131,133 
Rohen 146,147 


◄ 

Grant’s 831 
Netter’s 123 

► 

Grant’s 683, 
698-700 
Netter’s 42, 45 
Rohen 46,147 


2. Sensory nerve fìbers from the nasal and palatal 
mneosa that enter the maxillary nerve after travers- 
ing the ganglion. These sensory fibers eonrse in the 
posterior lateral nasal nerves, the greater and lesser 
palatine nerves, and the nasopalatine nerve. 

The greater (anterior) palatine nerve earries sensory 
nerve fibers from the oral eavity and antonomie nerve 
fibers to the mneons glands of the hard palate. The nerve 
is aeeompanied by the greater (anterior) palatine 
braneh of the maxillary artery, which deseends to the 
hard palate in the oral eavity (ATLAS PLATE 631 
#631.1). Within the palatine eanal the greater palatine 
nerve and artery give off lesser (posterior) palatine 
branehes that deseend to the soft palate in the oral eavity. 

Identify the pterygopalatine ganglion in the ptery- 

gopalatine fossa (ATLAS PLATES 616 #616.1,683 
#683.1). Find the greater and lesser palatine nerves 
and vessels by opening the greater palatine eanal 
(Fignre 35-6). Disseet as follows: 

1. Strip the mneoperiostenm from the region 
anterior to the opening of the anditory tube and 
posterior to the ends of the cut eonehae and the 
meatnses. 
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FIGURE 35-6 


The pterygopaLatine gangLion and its nasaL and paLatine branehes and the nerve of the pterygoid eanaL. 
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2. The palatìne eanal may be visible through the 
perpendicular plate of the palatine bone. Break 
throngh the bone to expose the palatine nerve 
and vessels (ATLAS PLATE 616 #616.2). 

3. Open the eanal eompletely and disseet the eon- 
neetive tissne surrounding its neurovascular 
structures. With a probe, follow the greater 
palatine nerve snperiorly to its jnnetion with the 

pterygopalatine ganglìon (ATLAS PLATE 
616 #616.1). 

4. Disseet the greater palatine nerve and vessels 
to the hard palate. Note that the lesser palatine 
nerve branehes from the greater and eonrses 
posteriorly to the soft palate throngh its own 
foramen. 


VI. Paranasal Sìnnses 


The paranasal sinnses are air-filled spaees lined with 
mneosa, loeated within bones above and lateral to the 
nasal eavities. Snperior to the nasal eavities are the 
frontal, ethmoid, and sphenoid sinnses, and more lat- 
erally is found the maxillary sinns, the largest of all the 
paranasal sinnses (ATLAS PLATES 595 #595.2, 596 
#596.2). 

The frontal sinnses are irregnlar eavities that usu- 
ally are different sizes on the two sides. They lie 
between the inner and outer tables of the frontal bone 
above the medial third of the snpraorbital ridges 
(ATLAS PLATES 613-615). Eaeh frontal sinus opens 
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into the anterior part of the middle meatns in the nasal 
eavity by way of a frontonasal dnet or drains direetly 
throngh an ostinm into the ethmoidal infnndibnlnm. 

The ethmoid sinnses are loeated within the 
labyrinth of the ethmoid bone, and their thin, irregnlar 
walls give the appearanee of a honeyeomb (ATLAS 
PLATE 618 #618.1). The air eells are frequently sub- 
divided into anterior, middle, and posterior gronps, and 
they are distingnished aeeording to their site of drainage 
and their loeation in the ethmoid bone. The anterior 
ethmoìd air eells (2-8 in nnmber) usually open into a 
ehannel in the middle meatns ealled the ethmoidal 
infundibulum. The middle ethmoid air eells (some- 
times ealled the bullar eells) are often three in nnmber 
and open into the middle meatns on or above the eth- 
moidal bulla. The posterior ethmoid air eells (1-7 in 
nnmber) are loeated posterior to the other ethmoid eells 
and open into the snperior meatns. 

The sphenoid sinnses are loeated posterior to the 
nasal eavity within the body of the sphenoid bone 

(ATLAS PLATES 613 #613.1-616). Separated by a thin, 

bony septnm, the two sinnses often differ in size. The 
average diameter of the sphenoid sinus is 1.5 em. Eaeh 
sinus communicates with the sphenoethmoidal reeess 
throngh a foramen on its anterior wall, the sphenoidal 

ostinm (ATLAS PLATE 613 #613.2, Fignre 35-7). 

The maxillary sinnses are loeated in the body of the 
maxillae (ATLAS PLATE 628). Eaeh sinus resembles 
a three-sided pyramid, with its apex direeted laterally 
toward the zygomatie proeess of the maxilla and its 
base formed by the lateral wall of the nasal eavity. The 
roof of the sinus separates it from the orbit superiorly. 
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FIGURE 35-7 


Openings of the 


nasat sinuses and nasoLaerimaL 
duct into the nasaL eavity with 
the eonehae removed. 
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and the floor of the sinns is the alveolar proeess of the 
maxilla, with roots of the molar teeth often projeeting 

into its mneosa (ATLAS PLATES 595 #595.2, 616 
#616.2). The maxillary sinns has an average eapaeity of 
15 ee, and it eommnnieates superiorly with the hiatns 
semilnnaris in the middle meatns of the nasal eavity 

(Figure 35-7). 


The frontal sinuses were probably opened when 
the sknlleap was removed. If they were not exposed, 
ehip away the frontal bone near the midline above the 
snpraorbital margin nntil the sinnses are opened. 
Probe the eavity to flnd its oriflee into the frontonasal 
dnet or direetly into the ethmoidal infnndibnlnm in 
the middle meatns. 

Find the ethmoid sinuses deep to the anterior era- 
nial fossa at the base of the sknll. Remove 1 em of 
bone on both sides of the eribriform plate of the 
ethmoid bone. Deep to the bone identify the eth- 
moid air eells as mneosa-lined saes lying within thin 
bony eompartments of the ethmoid bone (ATLAS 
PLATE 618). Probe the anterior ethmoid eells in- 
ferior and posterior to the frontal sinns. Probe the 
posterior ethmoid air eells loeated posteriorly and 
immediately anterior to the body of the sphenoid 
bone. Note that these lie anterior to the sphenoid si- 
nus. The middle ethmoid air eells ean be probed be- 
tween the anterior and posterior eells. Realize that 
the anterior and middle eells open into the middle 
meatus, whereas the posterior eells open more supe- 
riorly in the snperior meatns (ATLAS PLATE 615 
#615.2). 

The sphenoid sinus ean be identified quickly 
within the body of the sphenoid bone (ATLAS 
PLATES 613-615). Look for its eommnnieation 
with the sphenoethmoidal reeess throngh a foramen 
on its anterior snrfaee (Figure 35-7). 

The maxillary sinus is to be opened widely by 
entting away its medial wall. Plaee a probe in the 

hiatns semilnnaris (ATLAS PLATES 595, 596 
#596.2). Begin removing the lateral wall of the 
nasal eavity from the nasolaerimal duct anteriorly to 
the greater palatine eanal posteriorly. Remove the 
mucoperiosteum from the inner snrfaee of the max- 
illary sinus. Remove the posterior part of the roof of 
the maxillary sinus, and expose the maxillary 
nerve and pterygopalatine ganglion (ATLAS 
PLATES 616 #616.1 and 616.2). 

With bone entters, remove a portion of the body of 
the sphenoid bone and identify the delieate nerve of 
the pterygoid eanal as it joins the pterygopalatine 
ganglion (ATLAS PLATE 616 #616.2, Fignre 35-6). 


► 

Grant’s 698, 831 
Netter’s 45 
Rohen 68, 69 


◄ 

Grant’s 694-696, 
698 

Netter’s 6, 37, 

38, 49 

Rohen 48,145, 
147 


◄ 

Grant’s 698, 699, 
697, 718 
Netter’s 48, 49 
Rohen 39, 48, 
121,148 


◄ 

Grant’s 694-696, 
698-700, 702 
Netter’s 6, 37, 38 
Rohen 48, 86, 88 


◄ 

Grant’s 697, 

698, 700 

Netter’s 45, 48, 49 
Rohen 46, 
144,149 


Continue removing bone from the infraorbital eanal 
anteriorly, and follow the infraorbital nerve forward. 
Identify the snperior alveolar branehes of the 
infraorbital nerve that snpply the upper teeth (ATLAS 
PLATE 616 #616.2). 


eiinieal Relevanee 


Sinusitis. This is an infeetion of one or more of the 
paranasal sinuses. It ean be a eomplieation from an 
upper respiratory or nasal infeetion. Because all the 
paranasal sinuses communicate with the nasal eav- 
ity, any one or more ean beeome infeeted. infeetions 
of the ethmoid sinuses ean spread to the orbit by 
way of the delieate medial wall of the orbital eavity. 
This ean give rise to inflammation around the optie 
nerve (optie neuritis) or the ophthalmie artery. More 
frequent, however, is the spread of nasal infeetions 
into the maxillary sinus. Because the opening into 
the maxillary sinus is high, it is difficult to drain when 
the person is upright. If neeessary, the maxillary 
sinus ean be drained with a cannula through the si- 
nus orifiee, or an opening ean be surgically ereated 
near the floor of the sinus through the inferior mea- 
tus of the nose. 

Deviation of the nasai septum. Deviation from the 
midline of the nasal septum is a eommon finding. In 
some instanees it is caused by a birth trauma or by 
trauma sustained during ehildhood or adoleseenee 
from a fight with another ehild. If the deviation is 
severe and the septum eontaets the lateral wall of the 
nasal eavity, it could make nasal breathing difficult, 
but this ean be surgically remedied. 

Rhinitis. This eondition is an inflammation of the 
mucosa that lines the nasal eavity. It usually is caused 
by an upper respiratory infeetion or an allergie response 
to pollen or some other inhaled substance. infeetions of 
the nasal eavity ean spread to the nasopharynx, the 
middle ear (through the eustachian tube), the paranasal 
sinuses, and the intraeranial meninges by way of the 
eribriform plate. 

Primary sinusitis of the maxiilary sinus. The roots 
of the three maxillary molar teeth are adjaeent to the 
inferior wall of the maxillary sinus. infeetions from 
these roots ean spread to the mucosa of the maxil- 
lary sinus. When these molar teeth are extracted, a 
fistula between the oral eavity and the maxillary 
sinus ean occur. If infeetion does not follow, this 
opening quickly heals. If, however, a root of one of 
the teeth is fractured, the root ean be displaeed into 
the sinus. Subsequent procedures to retrieve the 
root must be followed, and if the mucosa does not 
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beeome infeeted, the patient reeovers without fur- 
ther problems. 

Epistaxis. Nosebleeds usually develop from the riehly 
supplied region in the anterior septum ealled Kiessel- 
baeh’s anastomosis. Older patients with hypertension 
who pereeive fear of illness may develop a nosebleed 
upon visiting a physieian. The septum is supplied by 
branehes from the ophthalmie, faeial, and sphenopala- 
tine arteries. Nosebleeds frequently occur from 
trauma that ruptures one of these vessels in the 
septum. 


Fractures of the nose. Fractures of the nose usu- 
ally involve the nasal bones. The walls of the nasal 
eavity are not fractured frequently with the possible 
exception of the eribriform plate of the ethmoid bone. 
Fractures ean occur when there is direet trauma to 
the nose in sports events or in auto aeeidents. The 
interior of the nasal eavity ean be visualized for injury 
by using a mirror inserted through the oral eavity to 
the oropharynx. In]ury to the nasal septum or walls 
of the nasal eavity usually results in nosebleeds 
(epistaxis). 




DISSEGTION 



Objeetives 


1 Visualize the internal structures of the nasopharynx 
and disseet its lateral wall. 

2 Disseet the soft palate from the nasopharynx. 

3 Visualize the internal structures of the oropharynx 
and disseet its folds and the palatine tonsiL 


4 Disseet the hard palate from within the oraL eavity. 

5 Disseet the tongue and other structures in the oraL 
eavity. 


ATLAS KEY: 

eiemente Atlas, 6th Edìtìon = Atlas Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 
Netter's Atlas, 4th Edìtìon = Netter’s Plate # 


Solid and liquid food passes from the posterior part of the 
oral eavity into the oropharynx. 


L Nasophdrynx 


Rohen Atlas, 7th Edìtìon = Rohen Page # 


Before the head was biseeted, the pharynx was opened 
posteriorly, and its three parts briefly seen. In this dis- 
seetion the wall of the nasopharynx and the oropharynx 
are studied on its internal snrfaee and their parts 
related to the nasal eavity, oral eavity, and soft palate. 
The tongue and other stmetnres in the mouth will then 
be disseeted. 

Posterior to the nasal eavities is loeated the nasophar- 
ynx, and posterior to the mouth is found the orophar- 
ynx. Separating the nasal and oral eavities is the hard 
palate, while the soft palate is interposed between the 
nasopharynx above and the oropharynx below (ATLAS 
PLATE 642). The mouth eontains the tongne, teeth, and 
salivary glands and is the fìrst part of the digestive traet. 


► 

Grant’s 790, 791, 
794, 804, 808, 809 
Netter’s 63-66 
Rohen 143, 
150,155 

◄ 

Grant’s 790, 791, 
794, 809 
Netter’s 63, 66 
Rohen 145, 
150,155 

► 

Grant’s 616, 790, 
791,794,809 
Netter’s 8, 37, 39, 
63, 64, 66, 67 
Rohen 32, 33, 49, 
144,150,162 


The nasopharynx is the most snperior part of the phar- 
ynx, and it is loeated above the soft palate and posterior 
to the nasal eavities (ATLAS PLATE 646) . It commu- 
nieates with the oropharynx by a narrow pharyngeal 
isthmns that eloses dnring swallowing, prineipally 
by the aetions of mnseles in the soft palate. The 
nasopharynx is a passageway for air, and elosnre of the 
isthmns prevents food from entering the nasophar- 
ynx and nasal eavities. 

The nasopharynx eommnnieates anteriorly with the 
nasal eavities by way of the oblong posterior nares or 
ehoanae (ATLAS PLATE 645). The roof of the 
nasopharynx is formed by the body of the sphenoid 
bone and, posterior to this, the basilar part of the oeeip- 
ital bone. Loeated just below the roof on the posterior 
wall of the nasopharynx is the pharyngeal tonsil or 

adenoid (ATLAS PLATES 613 #613.2, 642). This 


403 






404 DISSEGTION 36 


mass of lymphoid tissue normally is enlarged in ehil- 
dren and may impede the nasopharyngeal passageway. 
It often is surgically removed. 

The lateral wall of the nasopharynx eontains the 
pharyngeal opening of the anditory tnbe. Aronnd 
this orifiee is a ronnded elevation, the torns tnbarins, 
formed by the eartilaginons pharyngeal end of the 
anditory tube (ATLAS PLATE 613 #613.2). Deseend- 

ing to the pharynx from the lower end of the torus is a 
fold of mucosa, the salpingopharyngeal fold, which 
overlies a delieate muscle, the salpingopharyngens 
mnsele. Posterior to the torus is a eleft of variable 
depth ealled the pharyngeal reeess (ATLAS PLATE 
642). 

Identify the pharyngeal opening of the andi- 
tory tnbe (ATLAS PLATE 613 #613.2). Probe 
the orifiee and note that it is 1.5 em posterior to 
the baek end of the inferior eoneha. To see the del- 
ieate fibers of the salpingopharyngens mnsele, 
remove the mneosa from the eartilaginons torns 
tnbarins and along the snrfaee of the salpin- 
gopharyngeal fold. 

Posterior to the torus, probe the pharyngeal 
reeess, a deep eleft that extends laterally in the pha- 
ryngeal wall. Above the pharyngeal reeess, probe the 
submucosa and determine if the pharyngeal tonsil (or 
adenoid) is still there. 


► 

Grant’s 789, 795 
Netter’s 63, 65, 68 
Rohen 61,62,147 

◄ 

Grant’s 694, 791 
Netter’s 37, 38, 43, 
49, 64, 65 
Rohen 144,145 


► 

Grant’s 795 
Netter’s 64, 65, 69 
Rohen 61,62, 

148 


◄ 

Grant’s 694, 695 
Netter’s 63-67 
Rohen 144 


◄ 

Grant’s 794 
Netter’s 37 
Rohen143,144 


II. Soft Palate from Above: Levator and 
Tensor Palatl Mnseles 


► 

Grant’s 784, 
795, 809 
Netter’s 55, 65, 68 

Rohen 25 


The palate separates the oral eavity and oropharynx 
from the nasal eavity and nasopharynx. The anterior 
two-thirds of the palate has a bony substructure and is 
the hard palate (ATLAS PLATE 591). The posterior 
one-third is the soft palate, a fibromuscular structure 
suspended from the posterior border of the hard palate 
(ATLAS PLATE 646). There are five palatine mus- 
eles on eaeh side. Two mnseles, the levator and tensor 
palati mnseles, deseend to the soft palate from the 
base of the skull. They are best disseeted at the poste- 
rior end of the nasal eavity in the nasopharynx 

(ATLAS PLATE 641). 

The levator palati muscle (also ealled levator 
veli palatini muscle) is a ronnded mnsele that arises 
from the petrons part of temporal bone and from the 

anditory tube (ATLAS PLATES 641, 646). As it 

deseends, its fibers spread and blend with those from 
the opposite side. It inserts into the palatal aponenro- 
sis and is innervated by the pharyngeal braneh of the 
vagus nerve. Gontraetion of the levators on both sides 
elevates the soft palate. 


◄ 

Grant’s 682-684, 
790-795 
Netter’s 6, 8, 37, 
63-66 

Rohen 32, 45,144, 
150 

► 

Grant’s 792-795 
Netter’s 63, 64, 66 

Rohen 163 

◄ 

Grant’s 788, 789, 
791,795 

Netter’s 63, 65, 67 
Rohen 145, 
147,167 


► 

Grant’s 794-796 
Netter’s 64 


The tensor palati (or tensor veli palatini) is a thin 
mnsele that arises from the seaphoid fossa of the sphenoid 
bone and also from the anditory tube. As it deseends, its 
fibers beeome tendinons and then eonrse medially aronnd 
the hamulus of the pterygoid plate (ATLAS PLATE 
646). Its insertion helps form the aponenrosis of the soft 
palate. Dnring swallowing, both tensors eontraet and 
tighten the soft palate until the bolus of food is in the 
oropharynx. Eaeh tensor is snpplied by the mandibnlar 
division of the trigeminal nerve. 

Remove the mucoperiosteum from the region 
snperior to the soft palate, anterior to and jnst 
below the opening of the anditory tube. Deep to the 
mucosa identify mnsele fibers and some glistening 
tendinons fibers deseending into the soft palate. With 
a probe, separate the more anterior tensor palatì 
mnsele that lies slightly lateral to the larger levator 

palati mnsele (ATLAS PLATES 641, 646). Probe 

for the aseending palatine artery (from the faeial 
artery) adjaeent to the levator palati. Althongh other 
arteries snpply the soft palate, this vessel is its ehief 
artery. 

Depress the soft palate mannally, and separate the 
levator palati from the eartilaginons anditory tube. 
Sever the muscle superiorly and refleet it downward. 
Next, cut away the lower end of the anditory tube and 
expose the tensor palati. Follow the tensor mnsele 
inferiorly and, with a finger, feel for the bony hamu- 
lus of the medial pterygoid plate (ATLAS PLATE 
622 #622.2). Observe how the delieate tendon of the 
tensor eonrses aronnd the hamulus to insert into the 
soft palate. 


III. Internal Structure 

of the Oropharynx 


The oropharynx extends down from the soft palate to 
the upper border of the epiglottis and lies posterior to 
the mouth and base of the tongne (ATLAS PLATE 
642). It eontains the palatìne tonsils. These oblong 
lymphoid bodies are sitnated (one on eaeh side of the 
lateral wall of the oropharynx) in a triangnlar tonsillar 
bed between the palatoglossal and palatopharyngeal 
folds (Fignre 36-1). The lateral and posterior walls of 
the oropharynx are formed by the snperior and middle 
eonstrietor mnseles deep to the mneosa. Between these 
two mnseles, the stylopharyngens mnsele inserts into 
the lateral pharyngeal wall (ATLAS PLATE 641 
#641.2). Other important structures in the oropharynx 
inelnde: 

The tonsillar braneh of the faeial artery, which is the 
prineipal vessel snpplying the tonsil 
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Oral eavity 


Palatoglossus mosele 


FIGURE 36-1 


Inner aspeet of the orophar- 


ynx, the paLatine, and pharyngeaL tonsiLs. 



Pharyngeal opening, 
auditory tube 


Pharyngeal reeess 

Pharyngeal tonsil 
(adenoid) 


Tonsillar branehes 
of aseending palatine 
artery (off faeial artery) 

Palatine tonsil 

Tonsillar branehes 
of faeial artery 


Palatopharyngeus 

muscle 


Tongue 


Epiglottis 


The glossopharyngeal nerve, which is coursing to the 
posterior third of the tongue (ATLAS PLATES 
631.1, 632, 651, 687) 

The lesser palatìne nerves, which deseend to the 
oropharynx throngh the palatine eanal (ATLAS 
PLATE 620 #620.1) 

Identify the palatoglossal and palatopharyn- 
geal folds by depressing the posterior part of the 
tongne and pnlling it medially. Note that these folds 
extend from the inferior snrfaee of the soft palate 
to the tongne anteriorly and to the pharynx posteri- 
orly. With a probe, strip the thin mucous membrane 
from these folds and observe the delieate mnsele 
fibers of the palatoglossns and palatopharyngens 
mnseles deep to the mucosa (ATLAS PLATE 620 
#620.1). 

Probe the fossa between the two folds and deter- 
mine whether the palatine tonsil has been removed. If 
lymphoid tissne of the tonsil is still intaet, probe deep 
to the mucosa in the tonsillar bed for the tonsillar 
braneh of the faeìal artery. If, by ehanee, you probe 


◄ 

Grant’s 786, 788, 
796, 834 
Netter’s 64, 71, 
125,135 

Rohen 71,151,153 

◄ 

Grant’s 684, 
792-794 
Netter’s 42, 43 
Rohen 146,147 

◄ 

Grant’s 790-796 
Netter’s 64-66 
Rohen147 

► 

Grant’s 787, 789, 
796, 834, 835 
Netter’s 64, 71, 
125,135 
Rohen 76,151 

◄ 

Grant’s 788, 789, 
795-797 
Netter’s 64, 65, 

67, 68 

Rohen 60, 61 


too deeply and nneover the muscular floor of the ton- 
sillar bed, realize that this is the snperior eonstrietor 
mnsele. Note that deep to the mneosa of the uvula are 
the muscle fibers of the small musculus uvulae 

(ATLAS PLATE 646). 

Turn to the lateral wall of the oropharynx inferior 
to the tonsillar bed. To find the glossopharyngeal 
nerve, pull the base of the tongue forward and 
probe the mneosa obliquely in the interval between 
the snperior and middle eonstrietor mnseles. At this 
site the nerve enters the oropharynx on its course to 
the posterior tongue (ATLAS PLATE 650). Con- 
firm that you have found the IXth nerve by gently 
pnlling on it from the external snrfaee of the phar- 
ynx. Reeall that the IXth nerve deseends in the 
neek from the jugular foramen. It snpplies the sty- 
lopharyngens mnsele and then eonrses anteriorly 
between the internal and external earotid arteries 
to the interval between the snperior and middle 
eonstrietor mnseles. It snpplies the posterior third 
of the tongne with both speeial (taste) and general 
sensation. 
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Dorsunn of 


FIGURE 36-2 


OraL eavity, anterior view: tongue, paLate, and oropharynx. 


IV. Hard Palate Dìsseeted 
from Its Oral Surface 


The roof of the oral eavity is formed by the hard palate 
anteriorly and the soft palate posteriorly (Figure 36-2). 
The hard palate has a bony snbstmetnre formed in front 
by the premaxilla and on eaeh side by the palatine 
proeess of the maxilla and the horizontal plate of the pala- 
tine bone (ATLAS PLATE 635 #635.2). It is eontinnons 
anteriorly and laterally with the alveolar proeesses of the 
maxillae that eontain the soekets of the npper teeth. 

The oral snrfaee of the hard palate is eovered by a 
mneons membrane and periostenm. It eontains many 
mneons glands and a median palatine raphe that ends 
anteriorly in a small ineisive papilla (ATLAS PLATE 
635 #635.3). The papilla, loeated between the two 
medial ineisor teeth, overlies the ineisive eanal. The 
mneosa also presents three or fonr transverse folds or 
mgae, which are less distinet in older people. 


► 

Grant’s 683, 684, 

692, 693 
Netter’s 52, 62, 64 

Rohen 146 


◄ 

Grant’s 616, 
617, 682 
Netter’s 8, 56 
Rohen 32, 33, 
45,165 


◄ 

Grant’s 682 
Netter’s 52 


The hard palate is snpplied by the greater palatine 
artery and nerve, which eonrse forward in a groove 
adjaeent to the lateral border of the hard palate 
(ATLAS PLATE 620 #620.1). Anteriorly, the artery 
aseends throngh the ineisive eanal and joins an anas- 
tomosis on the nasal septnm. In eontrast, deseending 
throngh the ineisive eanal from the nasal septnm is 
the nasopalatine nerve. It snpplies sensory innerva- 
tion to the anterior part of the hard palate beyond the 
sensory field of the greater palatine nerve (ATLAS 

PLATE 581). 

Three eranial nerves snpply sensory innervation to 
the mneosa of the palate (Fignre 36-3). The hard 
palate is snpplied by the greater palatine and nasopala- 
tine branehes of the trigeminal nerve (V2). The soft 
palate and oropharynx reeeive sensory innervation 
from the glossopharyngeal nerve (IX), and the bed of 
the palatine tonsil has some sensory fibers from the 
faeial nerve (VII). 
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(oropharynx) 


FIGURE 36-3 


Sensory innervation of the paLate: trigemi- 


naL, fadaL, and gLossopharyngeaL nerves. 


► 

Grant’s 683, 
691-693, 792 
Netter’s 41-43 
Rohen 146,147 


► 

Grant’s 676, 678 
Netter’s 51 


Using a small mirror and a flashlight, inspeet the 
hard palate on a lab partner. Note that it is eoneave 
from side to side and that the indsive papilla is a 
small elevation in the midline jnst posterior to the 
interval between the two medial ineisors (ATLAS 
PLATE 635 #635.1). Realize that the papilla overlies 
the indsive eanal. Observe the slight ridge erossing 
the roof of the month jnst anterior to the palatoglossal 
folds. This identified the posterior limit of the hard 
palate. Note many openings of nnderlying palatine 
mneons glands on the snrfaee of the palate. 

Look at the hard palate on a dried sknll. Find the 
greater palatine foramen lateral and jnst posterior 
to the palatomaxillary sntnre. Note that the smaller 
lesser palatine foramina (nsnally two) perforate 
the palatine bone posterior to the greater foramen 

(ATLAS PLATE 635 #635.3). Observe the groove 
that eonrses anterior from the greater palatine fora- 
men, along which travel the greater palatine ves- 
sels and nerve. 

Palpate the oral snrfaee of the palate in yonr 
eadaver to determine the border between the hard 
and soft palates. Posterior to the lateral angle of the 
hard palate (behind the 3rd molar tooth), feel for the 
delieate hamnlns of the medial pterygoid plate, 
aronnd which eonrses the tendon of the tensor palati 

mnsele (ATLAS PLATE 622 #622.1). 


◄ 

Grant’s 682 
Netter’s 52 
Rohen 165 


► 

Grant’s 676, 782 
Netter’s 51,53, 

59-61 
Rohen 153 

► 

Grant’s 760, 774, 

777, 782 
Netter’s 46, 51, 

61,133 
Rohen 149,153 


◄ 

Grant’s 682, 792 
Netter’s 8, 38, 56 
Rohen 45 


► 

Grant’s 792 
Netter’s 51,52 


◄ 

Grant’s 792 
Netter’s 64 
Rohen 144,150 


Laterally, 0.5 em behind the maxillary dental areh, 
cut away the mucosa from the palate. With a probe, 
stroke longitudinally forward along the lateral edge 
of the hard palate and expose the greater palatine 
vessels and nerve (ATLAS PLATE 616 #616.1). 
Disseet forward and behind the two medial ineisors 
to find the ineisive fossa. Follow the greater palatine 
artery to the ineisive foramen and find the nasopala- 
tine nerve deseending throngh the eanal to the palate 

(ATLAS PLATE 616 #616.1). 

Posterior to the greater palatine foramen try to 
find the lesser palatine vessels and nerves as they 
enter the soft palate. 


V. Oral Gavlty and Tongue 

A. Oral eavity (ATLAS PLATES 619-622). The oral 

eavity eonsists of a U-shaped arehed eleft, ealled the 
vestibnle, and the oral eavity proper. The slitlike 
vestibnle lies between the lips and eheeks externally 
and the gums and teeth (Fignre 36-4). The oral eav- 
ity proper is limited by the gums, teeth, and alveolar 
arehes and eommnnieates posteriorly with the 
oropharynx. 

The palate forms the roof of the oral eavity, whereas 
the floor is prineipally the tongne and the mucous mem- 
brane that stretehes laterally below the tongne to the 
mandibnlar areh. A fold in the midline that eonneets the 
inferior snrfaee of the tongne to the floor of the mouth is 
ealled the frenulum of the tongue (ATLAS PLATE 621 
#621.1). On both sides of the frenulum is loeated a small 
mound ealled the sublingual papilla, and at its apex is 
loeated the opening of the submandibular duct. 

Deep to the mneosa laterally on both sides are loeated 
the sublingual glands (ATLAS PLATE 626). They 
form slight bnlges, ealled the sublingual folds, along the 
lateral borders of the floor of the mouth (ATLAS 
PLATE 621 #628.1). Along eaeh fold are loeated from 
10 to 20 minnte openings of the sublingual ducts. 

1. inspeetion. inspeet the oral eavity on a study 
partner or by looking at yonrself in a mirror at 
home, using a flashlight. Observe the dorsnm 
of the tongne and identify the palatoglossal 
folds and, posterior to them, the palatopha- 

ryngeal folds (ATLAS PLATE 619 #619.1). 

Elevate the tongne to the hard palate and look 
at the sublingual region. Identify the frenulum 
of the tongue attaehing the inferior snrfaee of 
the tongne to the floor of the mouth (ATLAS 
PLATE 621 #621.1). 
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FIGURE 36-4 


OraL eavity, shovving the vestibuLe, tongue, and mandibuLar teeth. 


Identify the sublingual folds formed by the sub- 
lingual glands deep to the mneosa (ATLAS PLATE 
621 #621.1). These are slight longitndinal bnlges on 
both sides of the frenulum. Note that the folds termi- 
nate anteriorly in slight elevations ealled the sublin- 
gual papìllae. At this apex are the openings of the 
submandibular ducts (Fignre 36-5). 

Beneath the tongne identify the deep lingnal 
veins, dark longitndinal vessels on eaeh side of the 
frenulum (ATLAS PLATE 623 #623.2, Fignre 
36-5). The sublingual administration of drugs in pill 
form is a eommon praetiee when quick absorption 
into the bloodstream is required and intravenons 
administration is ineonvenient or inappropriate. 

2. Disseetion. Biseet the dorsnm of the tongne 
and the lower lip and saw throngh the man- 
dible anteriorly in the midline. Carry the 
biseetion inferiorly throngh the hyoid bone to 
the larynx. In the midline identify the mylo- 
hyoid mnsele and, snperior to this, the genio- 
hyoid mnsele that form the floor of the mouth 
(ATLAS PLATE 624 #624.1). Pull a biseeted 
half of the tongue medially away from the 
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mandibular areh and remove the mneosa to 
expose the sublingual gland. 

a. Sublingual gland and suhmandihular 

duct (ATLAS PLATES 623 #623.3, 626). 

With a probe, expose the sublingual gland 
and identify the delieate suhmandihular 
duct eonrsing anteriorly along the medial 
snrfaee of the gland (Figure 36-6). Do not 
eonfnse the duct with the vein, artery, and 
nerves found more medially that serve the 
tongne. The submandibular duct ean be iden- 
tified with eertainty by following it posteri- 
orly to the deep part of the submandibular 
gland. Note its termination anteriorly behind 
the lower medial ineisor tooth (Figure 36-7). 

b. Lingual nerve and suhmandihular gan- 
glion. Find the lingnal nerve as it eonrses 
forward between the tongne and the snblin- 
gual gland, but elose to the side of the 

tongue (ATLAS PLATES 623 #623.2, 

626). Disseet initially in the region posterior 
and inferior to the last molar tooth. Identify 
the nerve as it travels anteriorly and is 

erossed by the suhmandihular duct. To 
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FIGURE 36-5 


SubLinguaL region of the oraL 


eavity. Note the frenuLum, subLinguaL foLd, 
caruncuLa and gLand, submandibuLar duct, 
and LinguaL vesseLs. 


Pliea fimbriata 
Frenulum of tongue 


Sublingual caruncula 


Sublingual fold 



Deep lingual vein 


Lingual nerve 
Genioglossus muscle 


Lingual artery 


Sublingual gland 


Submandibular duct 


reaeh the tongue, the nerve erosses from 
lateral to medìal nnder the dnet (ATLAS 
PLATES 623 #623.2, 626). After finding 

the lingnal nerve, identify the snbmandibn- 
lar ganglìon snspended from the nerve pos- 
teriorly in the month beyond the 3rd molar 

tooth (ATLAS PLATES 566, 623 #623.3). 

Note that two or more filaments attaeh the 
ganglion to the nerve. Other fibers eonrse 
from the ganglion to the snblingnal and sub- 
mandibular glands. 

e. Hypoglossal nerve and lìngnal artery. Re- 

examine the eonrse of the hypoglossal nerve 
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on the lateral side of the neek as it passes be- 
tween the mylohyoid and hyoglossns mus- 
eles to enter the oral eavity (ATLAS PLATE 
546 #546.1). Within the oral eavity identify 
and define the hyoglossns mnsele extending 
between the hyoid bone and the posterior in- 
ferior snrfaee of the tongne (ATLAS 
PLATE 629 #629.1). Find the hypoglossal 
nerve as it passes forward, lateral to the hyo- 
glossns muscle. The position of this mnsele 
is important in identifying the hypoglossal 
nerve in the oral eavity eonrsing anteriorly to 

the tongne (ATLAS PLATE 623 #623.2). 


FIGURE 36-6 


The LinguaL and 


hypogLossaL nerves and 
submandibuLar duct disseeted on 
one side of the mouth. 


Dorsum of tongue 


Inferior longitodinal 
muscle of tongue 

(intrinsie) 


Genioglossus muscle 


Sublingual fold (openings 

of sublingual gland) 



Frenulum of tongue 


nerve 


Styloglossus muscle 


Hyoglossus muscle 


Hypoglossal nerve 


Sublingual gland 


Submandibular duct 


Sublingual caruncula 
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Sublingual 

caruncula 


Greater 

sublingual 

duct 



Subnnandibular 


Digastrie nnuscle 
Sublingual gland 


Mylohyoid mosele 


Hyoid bone 


Submandibular duct 


FIGURE 36-7 


The submandibuLar and subLinguaL 


gLands in the oraL eavity. 


Probe the region betvveen the hyoglossns 
mnsele and the snbmandibnlar gland and find 
the lìngual artery. It also enters the oral eav- 
ity from the neek, except that it eonrses me- 
dial (or deep) to the hyoglossus muscle 
(Figure 36-8). Follow the hypoglossal nerve 
to the tongne and note that it lies deep in the 
oral eavity, signifìeantly inferior to the lin- 

gual nerve (ATLAS PLATE 623 #623.2). 
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B. The Tongne. The tongne is a mnsenlar organ that is 
important for the fnnetions of swallowing, taste, and 
speeeh. Althongh loeated in the floor of the oral eav- 
ity, its base extends posteriorly into the oropharynx. 

Its extrinsic mnseles (ATLAS PLATES 629, 630) 

are attaehed to the hyoid bone (hyoglossns), 
mandible (genioglossns), styloidproeess (styloglos- 
sns), and soft palate (palatoglossns). The tongne 
also eontains intrinsie mnseles that form mneh of its 
bnlk. These are arranged in longitndinal, trans- 
verse, and vertieal bnndles and ean be identified by 
stndying the biseeted tongne and then entting the 
tongne transversely. 


► 

Grant’s 676 
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Grant’s 676, 678 
Netter’s 59, 63 
Rohen 151,155 


The “dorsal snrfaee” of the tongne is aetnally its 
snperior snrfaee on which is the V-shaped sulcus ter- 
minalis that divides the oral two-thirds (anterior) from 
the pharyngeal one-third (posterior). At the apex of the 
V is loeated a shallow pit ealled the foramen cecum. 


This marks the site where the thyroglossal divertienlnm 
deseended to give rise to the thyroid gland dnring 
development (ATLAS PLATE 628 #628.1). 

The dorsal snrfaee of the tongne eontains many taste 
reeeptors; the largest are 8 to 10 vallate papillae arranged 
anterior to the V-shaped snlens (ATLAS PLATE 628 
#628.1). Other fnngiform, filaform, and foliate taste 
reeeptors are distribnted over the snrfaee of the anterior 
part of the tongne. Lymphoid nodnles (lingnal tonsil) 
eover the posterior tongne snrfaee (Figures 36-9 and 
36-10). The taste reeeptors and the lymphoid tissne give 
the mneons membrane of the tongne a ronghened snrfaee. 

The tongne is snpplied by five eranial nerves: V, VII, 
IX, X, XII. 

1. Motor nerve snpply 

a. All extrinsic and intrinsie mnseles except the 
palatoglossns: hypoglossal nerve (XII; ATLAS 
PLATE 623 #623.2) 

b. Palatoglossns mnsele: pharyngeal braneh of 
vagus (X; ATLAS PLATES 644, 689) 

2. General sensation 

a. Anterior two-thirds of the tongne: lingnal 
braneh of trigeminal (V3; ATLAS PLATES 
628 #628.3,632, 677) 

b. Posterior one-third of tongne: glossopharyn- 

geal nerve (IX; ATLAS PLATES 628,632) 

e. Small region on posterior one-third elose to 
epiglottis: snperior laryngeal braneh of 
vagus(X) 
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FIGURE 36-8 


The LinguaL artery 


and hypogLossaL nerve coursing 
from the neek to the oraL eavity 


External 

earotid 
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Lingual artery 


Hypoglossal nerve 


Styloglossus nnuscle 
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FIGURE 36-9 


The nasopharnyx and oropharynx in midsagittaL seetion shovving the dorsum of the tongue and the paLatine and pharyngeaL 


(adenoid) tonsiLs. (From GLemente CD. Gray's Anatomy. 30th Ameriean Edition. PhiLadeLphia: Lea and Febiger, 1985.) 
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Lingual tonsil 


Palatine tonsil 


Foramen cecum 


Sulcus terminalis 


Vallate papillae 
Filaform papillae 


Fungiform papillae 


FIGURE 36-10 


DorsaL surface of the tongue, shovving the various 


reeeptors, the suLcus terminaLis, and the LinguaL tonsiL 


3. Speeial sense of taste (ATLAS PLATES 687, 

688 #688.3) 

a. Anterior two-thirds of the tongne: ehorda 
tympani braneh of faeial nerve (VII) 

b. Posterior one-third of tongne: glossopharyn- 
geal nerve (IX) 

e. Small region on posterior one-third elose to 
epiglottis: snperior laryngeal braneh of va- 
gus (X) 

The prineipal vessel that snpplies blood to the 
tongne is the lingnal artery, a braneh of the external 
earotid artery. It gives off dorsal and deep lingnal 
branehes as well as the snblingnal artery to the snblin- 
gnal gland (Fignre 36-8). 

Identify the extrinsic and intrinsie tongne mnseles 

(Fignre 36-11). 

1. Find the hyoglossns mnsele by loeating it 
again on the lateral side of the neek. Traee the 
mnsele from its attaehment on the hyoid 
bone (deep to the mylohyoid mnsele) snperi- 
orly to the side of the tongne (ATLAS PLATE 
629 #629.1). Note that the hypoglossal nerve 
eonrses anteriorly along its onter snrfaee, 
while the tortnons lingnal artery lies deep 

to the mnsele (ATLAS PLATE 545 #545.1). 

2. Identify the genioglossus muscle on the hemi- 
seeted tongne. Note that its fibers originate 
from the mental spine on the inner snrfaee of 
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the mandible behind the symphysis menti and 
spread snperiorly and posteriorly into the 
tongne in a fanlike manner (ATLAS PLATE 
627 #627.2). 

3. Identify the styloglossus by pnlling the tongne 
medially away from the mandible and probing 
throngh the mneosa at the npper lateral aspeet 

of the tongne (ATLAS PLATES 629 #629.1, 
641 #641.1). Feel for the styloid proeess 
loeated posterior and lateral to the snperior 
eonstrietor mnsele. Follow the styloglossns as 
it deseends from the styloid proeess to the side 
of the tongne, where its fibers blend with those 
of the hyoglossns. 

4. The delieate palatoglossus was nneovered 
earlier in this disseetion when the oropharynx 
was disseeted. 

5. Identify the longitndinal and transverse intrin- 
sie tongne mnseles by observing the biseeted 
tongne (ATLAS PLATE 627 #627.2). Cut the 
tongue transversely at about its middle and 
look for the transverse fibers. 

6. Finally, review the loeations in the oral 
eavity of the lìngual, hypoglossal, and 
glossopharyngeal nerves that snpply the 
tongne as well as the lìngnal artery and its 
branehes. 
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FIGURE 36-11 


tongue. 


Extrinsic muscLes of the 
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eiinieal Relevanee 


Bloekage of the pharyngotympanie tube. The 

pharyngotympanie tube eonneets the middle ear with 
the nasopharynx. It is therefore the means by which 
pressure in the middle ear is maintained equal to 
atmospherie pressure. Llpper respiratory infeetions 
often bloek the lumen of this tube by swelling its mucous 
membrane.This tube is also the means by which upper 
pharyngeal infeetions spread to the tympanie eavity. 
Lingual nerve injury. The lingual nerve within the 
oral eavity is elosely related to the third molar tooth. 
Because of this, it is liable to be injured when 
the third molar tooth is extracted. If the nerve is sev- 
ered, there is a total loss of general sensation, along 
with the speeial sense of taste, on the ipsilateral half 
of the anterior two-thirds of the tongue. Additionally, 
there is loss of sensation to much of the floor of the 
oral eavity on the same side—as a result, these 
patients inadvertently bite their tongue. Some sen- 
sory return may occur if the nerve is neurosurgically 
reunited successfully; however, sensation may never 
return. 

The palatine tonsil. The palatine tonsil lies in the 
fossa between the palatoglossal and palatopharyngeal 
folds within the oropharynx. The medial surface of the 
tonsil eontains 12 to 20 erypts, which in ehildren with 
ehronie tonsillitis may beeome inflamed and painful. 
Removal of the tonsils was a eommon praetiee before 


the development of antibioties but is not routinely per- 
formed today. The tonsils ean be seen through the 
mouth when the tongue is depressed.They are largest 
during ehildhood, but they beeome smaller during ado- 
leseenee and early adulthood.They drain into eervieal 
lymph nodes (espeeially into the ]ugulodigastric node) 
adjaeent to the mandibular angle. 
eieft palate. More eommon in females than in males, 
this developmental defeet ean involve only the region 
of the uvula, but it ean extend anteriorly through the 
soft palate and hard palate. This occurs because the 
tissue of the lateral palatine proeess fails to meet on 
the midline. 

eieft lip. This is more eommon in males than in 
females and ean be either unilateral or bilateral. A eleft 
upper lip may involve only the lip, but, if more serious, 
it may extend more deeply and be continuous with a 
eleft palate. Although the anomaly is usually unilateral, 
it ean be bilateral if both maxillary proeesses fail to 
meet with the medial nasal proeess. A eleft of the lower 
lip is less eommon and results because the mandibu- 
lar proeesses do not fuse. 

Ganeer of the tongue. A lingual eareinoma in the 
posterior tongue is more serious than in the anterior 
tongue because posterior tongue tumors metastasize 
to deep eervieal nodes relatively quickly. Tumor eells 
from the anterior tongue spread somewhat later. 
Because lingual eaneer spreads to nodes in the upper 
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neek and to the deep eervieal nodes, these tumors 
ean be exceedingly serious if not reeognized early. 
Hypoglossal nerve injury. Inadvertent injury to the 
hypoglossal nerve ean occur when operations are 
performed in the suprahyoid region.This eranial nerve 
supplies all intrinsie and all extrinsic tongue muscles 
except the palatoglossus muscle. The ipsilateral half 
of the tongue beeomes atrophied, and upon protru- 
sion, the tongue deviates to the paralyzed side be- 
cause the normal eontralateral genioglossus muscle 
aets unopposed. 

Anesthesia to the mandibuiar teeth. Dentists fre- 
quently anesthetize the inferior alveolar nerve when 
dental work must be done on the mandibular teeth. 
Onee the medial side of the mandible is palpated for 
the region of the mandibular foramen, successful 
anesthesia is aehieved by injeeting the anesthetie 
adjaeent to this foramen. The inferior alveolar nerve 
courses through this foramen on its way to innervat- 


ing all of the mandibular teeth. The region of the ehin 
where the mental braneh of the inferior alveolar nerve 
emerges is also anesthetized. 

Gingivitis. This eondition is an inflammation of the 
gum tissue that surrounds teeth, and it usually 
results from inadequate dental hygiene. If the eondi- 
tion is allowed to continue, the infeetion ean lead to 
periodontal disease of structures surrounding the 
teeth in the dental soekets and in the mandibular 
bone itself. 

Anesthesia of the nasopaiatine or greater paiatine 
nerve. Anesthesia of the nasopalatine nerves is 
aehieved by injeeting the anesthetie adjaeent into the 
opening of the ineisive eanal at the anterior aspeet of 
the hard palate where the nerve emerges into the oral 
eavity. The greater palatine nerve is anesthetized by 
injeeting the anesthetie adjaeent to the greater pala- 
tine foramen on the medial aspeet of the mandibular 
dental areh between the seeond and third molar teeth. 




DISSEGTION 


The Larynx and Laryngopharynx 



Objeetives 


the laryngeal vessels and nerves, and disseet the 
laryngeal mnseles visible posteriorly and laterally. 

4 Disseet the interior of the larynx and identify its 
eomponents, fold, and membranes. 

3 Identify the posterior structures of the larynx, 
disseet the laryngeal part of the pharynx, expose 


1 Learn the skeleton of the larynx. 

2 Learn the relationships of the larynx to other 
structures in the neek and identify anterior laryngeal 
structures. 


ATLAS KEY: 

eiemente Atlas, 6th Editìon = Atlas Plate # 
Grant's Atlas, I2th Edìtìon = Grant’s Page # 
Netteris Atlas, 4th Editìon = Netter’s Plate # 
Rohen Atlas, 7th Edition = Rohen Page # 


The larynx lies snperior to the traehea and serves as 
the organ of phonation. It also is an air passage eapa- 
ble of being etosed if inereased intra-abdominal pres- 
sure is required. The larynx lies anterior to the laryn- 
geal part of the pharynx, and most of its neurovascular 
structures pass deep to pharyngeal mneosa to reaeh the 
larynx. 

1. The Skeleton of the Larynx 
(Atlas Plates 653, 654) 

The walls of the larynx are formed by eartilages inter- 
eonneeted by eertain ligaments and membranes. Over 
these strnetnres are draped the laryngeal mnseles, 
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whereas the internal snrfaee of the larynx is eovered 
by a mneons membrane. Beeanse the larynx is part of 
the airway and must remain open (except when it is 
voluntarily or reflexly elosed), the skeleton snpports its 
walls and prevents it from eollapsing and inadvertently 
elosing the respiratory passage. 

The skeleton of the larynx eonsists of three un- 
paired eartilages and three smaller paired eartilages. 
The nnpaired eartilages from snperior to inferior are 
(a) the epiglottis, (b) the thyroid eartilage, and 
(e) the erieoid eartilage. Of the paired eartilages, the 
arytenoid eartilages are most important beeanse 
their movements alter the tension of the voeal folds 
and the width of the rima glottidis (the spaee be- 
tween the voeal folds). The paired eornienlate and 
enneiform eartilages are small and ean be palpated 
as small nodnles along the aryepiglottie fold that 
stretehes between the apex of the arytenoid eartilage 
and the epiglottis. 


Turn to ATLAS PLATES 653 and 654. Study the 
eartilages and the erieothyroid and thyrohyoid 
membranes. 
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A. The Epiglottis 

1. Identify the epiglottis. It is a sheet of elastie 
fibroeartilage shaped somewhat like a leaf and 
loeated posterior to the tongne and hyoid 

bone (ATLAS PLATE 650). 
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2. Note that it extends snperiorly in front of the 
laryngeal inlet and that its inferior pointed 
end attaehes to the inner snrfaee of the thyroid 
eartilage (ATLAS PLATE 651 #651.2). 

3. Observe that the snperior free border of the 
epiglottis attaehes to the base of the tongne 
in the midline and laterally by the medìan 
and lateral glossoepiglottie folds (ATLAS 
PLATE 628 #628.1). Observe its attaehment 
inferiorly to the arytenoid eartilages by the 
important aryepiglottie folds. 

The aryepiglottie folds eontain the aryepiglottis 
mnseles that eontraet dnring swallowing and rednee the 
opening into the larynx (ATLAS PLATE 653 #653.2). 
Additionally, as the pharynx and larynx are elevated to 
reeeive a bolns of food, the epiglottie folds posteriorly 
help divert the food laterally throngh the piriform reeesses 
away from the larynx. 

B. The Thyroid Gartilage (Fignres 37-1 and 37-2) 

1. Note that the thyroid eartilage is the largest of 
the laryngeal eartilages. It is formed of hyaline 
eartilage, which tends to ossify in the aged. 

2. Observe that it eonsists of two broad laminae 
or fnsed wings anteriorly that are widely 
separate posteriorly (ATLAS PLATE 651). 
Note that the fnsed laminae end in a marked 
projeetion anteriorly, ealled the laryngeal 
prominenee (or ‘Adam’s apple”). 

3. Note that posteriorly the separated laminae 
end in two slender projeetions ealled the 

snperior and inferior horns. 

4. Identify the thyrohyoid membrane, which 
attaehes the snperior border of the thyroid 
eartilage with the inferior border of the hyoid 
bone. 

e. The Cricoid Gartilage (Fignres 37-1 and 37-2) 

1. Identify the erieoid eartilage. Note that, nnlike 
the thyroid eartilage, it forms a eomplete areh 
aronnd the larynx. Also note that it lies infe- 
rior to the thyroid eartilage and is interposed 
between it and the traehea. 

2. Observe that anteriorly the erieoid is narrow 
(0.5 em) and that it enlarges laterally to 1.0 em. 
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Note that posteriorly it expands vertieally and 
horizontally to abont 2.5 em (ATLAS PLATE 
651). 

3. Identify the medìan erieothyroid ligament an- 

teriorly. It attaehes the erieoid eartilage to the 
thyroid eartilage. Note the erieotraeheal liga- 
ment that attaehes the erieoid eartilage to the 
first traeheal eartilage inferiorly (Fignre 37-1). 

4. Observe that the erieoid eartilage artienlates 
posteriorly on both sides with the arytenoid 
eartilages at the erieoarytenoid synovial joints. 

5. Observe on ATLAS PLATE 653 #653.1 that 
the straight and oblique heads of the erieothy- 
roid mnsele attaeh to the anterior snrfaee of 
the erieoid eartilage. Also, note on ATLAS 
PLATE 654 #654.1 that the posterior and lat- 
eral erieoarytenoid muscles extend from the 
erieoid eartilage snperiorly to the base of the 
arytenoid eartilage. 

D. The Arytenoid Gartilages 

1. On ATLAS PLATES 651 #651.2 and 652 

observe that the small arytenoid eartilages 
resemble three-sided pyramids. Observe that 
their bases are positioned on eaeh side of the 
npper posterior border of the erieoid eartilage 
and that their apiees snpport the small eomie- 
nlate eartilages (ATLAS PLATE 651 #651.2). 

2. Note on ATLAS PLATE 652 #652.2 that the 
triangnlar base of the arytenoid eartilage has a 
lateral angle ealled the muscular proeess 
onto which attaeh both the posterior and lat- 
eral erieoarytenoid mnseles. Also observe 
that the anterior angle of the base is pointed 
and ealled the voeal proeess. The voeal liga- 
ment attaehes to it and extends forward hori- 
zontally to the inner snrfaee of the thyroid 
eartilage. 


II. Surface Anatomy of the 
Anterìor Larynx 


The larynx is an anterior eervieal strnetnre loeated in 
the midline, and it oeenpies the medial part of both 
anterior triangles. Its strnetnres are easily palpated in 
living snbjeets but may be more difficult to feel in the 
embalmed eadaver. 

1. Palpate the midline eervieal structures on a 
laboratory partner. With your index finger start 
at the middle of the ehin and progress down to 
the snprasternal noteh (ATLAS PLATE 519). 
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FIGURE 37-1 


Anterìor view of the Larynx. 


Note that the thyroid eartiLage is attaehed to 
the hyoid bone above and erieoid eartiLage 
beLow. 
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2. Under the ehin, in the npper neek, feel the body 
of the hyoid bone in the midline. With yonr 
thnmb and index finger palpate the greater 
horns of the hyoid bone posteriorly nearly 
to the sternoeleidomastoid mnsele (ATLAS 

PLATES 528, 641). 
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FIGURE 37-2 


Posterior view of the LaryngeaL eartiLages 


► 

Grant’s 749, 
798, 799 
Netter’s 28, 68, 77 
Rohen 156, 
158-160 


► 

Grant’s 809 
Netter’s 63, 65 


3. Below the hyoid bone palpate the laryngeal 
prominenee and the laminae of the thyroid 
eartilage that extend laterally from the promi- 

nenee (ATLAS PLATES 521, 523). Have 

yonr lab partner swallow, and feel the entire 
larynx elevate 1 em as the pharynx, attaehed 
posteriorly, is raised behind the oral eavity. 

4. Feel the erieoid eartilage inferior to the thyroid 
eartilage and above the first traeheal ring. 
Below the erieoid, palpate abont 5 em of 
traehea above the jngnlar noteh in the neek 

(ATLAS PLATE 651 #651.1). 

5. On ATLAS PLATE 587 observe that the 
hyoid bone lies at the level of the 3rd eervieal 
vertebra, the thyroid eartilage at C4 and C5, 
and the erieoid eartilage at C6. 


► 

Grant’s 763, 
768-771 
Netter’s 31,69, 71 
Rohen 169, 
183,184 


6 . On yonrself feel for the earotid pnlse lateral to 
the hyoid bone and realize that the eommon 
earotid arteries (and their bifnreation), the 
internal jngnlar veins, and the vagns nerves 
extend throngh the earotid triangles lateral to 

the larynx (ATLAS PLATES 532, 536). 

Stndy the anterior strnetnres of the larynx on the 
eadaver. In addition to the hyoid bone and the thyroid 
and erieoid eartilages, disseet the thyrohyoid mem- 
brane, the snperior laryngeal vessels and nerve, and the 
erieothyroid mnseles. 
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1. If the attaehments of the omohyoid and 
sternohyoid mnseles have not been severed 
from the hyoid bone, do that now. Identify the 
two thyrohyoid mnseles (ATLAS PLATES 
629 #629.1, 641). Deep to these lies the 
thyrohyoid membrane, which attaehes the 
npper border of the thyroid eartilage to 
the hyoid bone (Fignre 37-3). 

2. Along the lateral border of the thyrohyoid 
mnsele again find the internal laryngeal 
nerve and snperior laryngeal artery (ATL AS 
PLATE 649). Reeall that the snperior laryn- 
geal braneh of the vagns gives rise to both 
internal and external laryngeal branehes and 
that the latter deseends to snpply the erieothy- 
roid mnsele. 

3. Traee the snperior laryngeal artery baek to 
its sonree, the snperior thyroid artery. Separate 
the nerve from the artery as both strnetnres 
penetrate the thyrohyoid membrane to enter 

the larynx (ATLAS PLATES 641, 649). Note 

that the artery is slightly inferior to the nerve. 

4. Disseet the straight and oblique parts of the 
erieothyroid muscle and eonfirm that the slender 


◄ 

Grant’s 751,760, 
761,766, 768 
Netter’s 74, 76 
Rohen 158,160 


extemal braneh of the snperior laryngeal nerve 

snpplies it (ATLAS PLATE 653 #653.1). This 

delieate nerve eonrses inferiorly, lateral to the su- 
perior thyroid artery and deep to the stemohyoid 
muscle, to reaeh the erieothyroid. 


► 

Grant’s 799-803 
Netter’s 79 


◄ 

Grant’s 770, 
799-802 
Netter’s 69-71, 
74,126 
Rohen151 


Realize that the erieothyroid muscle tilts the erieoid 
eartilage superiorly, which results in pnshing the 
arytenoid eartilages posteriorly. Simultaneously, the thy- 
roid eartilage is pulled anteriorly and inferiorly (ATLAS 
PLATE 653 #653.1). These aetions inerease the dis- 
tanee between the arytenoid and thyroid eartilages, 
thereby lengthening the voeal folds and inereasing their 
tension (Figure 37-8A). 


◄ 

Grant’s 766, 771 
Netter’s 34, 69, 
74,136 
Rohen 160 


◄ 

Grant’s 800-803 
Netter’s 78, 79 
Rohen 160 


III. The Posteríor Larynx; the 

Laryngopharynx; the 
Lateral Laryngeal Mnseles 
(Atlas Plate 650) 

Of importanee are the following stmetnres visible poste- 
riorly on the larynx: the epiglottis and its attaehments to 
the tongue (median and lateral glossoepiglottie folds), 
the aryepiglottie folds, the cuneiform and corniculate 
eartilages, and the opening into the larynx, ealled the 
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FIGURE 37-3 


MuscLe attaehments onto the 


LateraL surface of the Larynx. 
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adìtus (ATLAS PLATE 647). Also loeated posteriorly 
are the piriform fossae, which are two small reeesses, 
one on eaeh side of the laryngeal opening. These attaeh 
the larynx, loeated medially, to the walls of the laryn- 
gopharynx laterally. 

Beneath the mneosa of the piriform fossa are fonnd 
the internal braneh of the snperior laryngeal nerve 
and the snperior laryngeal vessels that have penetrated 
the thyrohyoid membrane. The reenrrent laryngeal 
nerve, aeeompanied by the inferior laryngeal artery 
(from the inferior thyroid artery), aseends in the groove 
between the traehea and the esophagns to the larynx. 
These strnetnres enter the larynx posteriorly behind the 
joint formed by the inferior horn of the thyroid eartilage 
and erieoid eartilage (ATLAS PLATE 650). 

Posteriorly are loeated the following laryngeal 
mnseles: posterior erieoarytenoid, the transverse and 
oblique arytenoid, and the aryepiglotticus. 


◄ 

Grant’s 790, 
791,802 
Netter’s 66 
Rohen 160,163 


► 

Grant’s 790, 
791,802 
Netter’s 66, 67 
Rohen 160,163 


◄ 

Grant’s 766, 
802, 803 
Netter’s 67, 80 
Rohen 162,163 


A. The Epiglottis and Aryepiglottie Folds (ATLAS 
PLATE 653 #653.3). Tum the larynx and pharynx 
over so that their posterior snrfaees ean be visnal- 
ized. Identify the following: 

1. The epiglottis, loeated behind the base of the 
tongne. It forms the anterior bonndary of the 
inlet (or aditns) of the larynx. 

2. The aryepiglottie folds that bound the upper 
border of the inlet. Feel along the snrfaee of 
these folds and deteet the slight elevations in 
the mucous membrane made by the nnderly- 

ing enneiform and eornienlate eartilages 
(ATLAS PLATE 654 #654.4). 

B. The Piriform Reeess and the Laryngeal Vessels 
and Nerves (Fignre 37-4) 
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Posterior view of the Lar- 
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1. Identify the piriform reeesses (ATLAS 
PLATES 645,647). These longitndinal fossae 

in the laryngopharynx are loeated between the 
pharyngeal wall laterally and the sides of the 
inlet of the larynx medially. 

2. Extend the exposure of the pharynx by cutting 
the upper part of the esophagus inferiorly about 
5 em. Remove the mucosa from the inner 
snrfaee of the laryngopharynx, eommeneing 
snperiorly, lateral to the epiglottis, and eontinne 
inferiorly to the esophagns. Identify the supe- 
rior laryngeal nerve and vessels deseending 
in the piriform reeess lateral to the epiglottis 

(ATLAS PLATE 548, Figure 37-4). 

3. Lower in the piriform reeess identify 
the recurrent laryngeal nerve and the deli- 
eate inferior laryngeal vessels. Note that these 
laryngeal vessels and nerves eonrse to the 
larynx deep to the mneosa lining the piriform 

reeess (ATLAS PLATE 650, Fignre 37-4). 

e. The Posterior Laryngeal Mnseles 

1. Remove the eonneetive tissne over the poste- 
rior erieoarytenoid mnseles loeated on the 
posterior snrfaee of the lamina of the larynx 

(ATLAS PLATE 653 #653.3). 

The posterior erieoarytenoid mnseles eonrse snperi- 
orly and laterally to insert on the arytenoid eartilages. 
They pull the bases of the arytenoid eartilages medially 
and posteriorly and serve as the only abdnetors of the 
voeal folds (Fignre 37-5A). 

2. eiean the transverse and oblique parts of 
the arytenoid mnsele just superior to the 
erieoid eartilage posteriorly (ATLAS PLATE 
653 #653.3). Follow the continuation of the 
oblique fibers superiorly to the epiglottis along 
the lateral snrfaee of the aryepiglottie fold as 
the aryepiglottis mnsele. 

The aryepiglottie mnseles eonrse snperiorly on both 
sides of the laryngeal inlet. Their eontraetion serves as 
a sphineter of the inlet by bringing the aryepiglottie 
folds eloser together. The transverse and oblique ary- 
tenoid mnsele approximates the arytenoid eartilages, 
and this addnets the posterior part of the voeal folds 
(Fignres 37-5B and 37-6). 

D. The Lateral Laryngeal Mnseles. Disseet the two 
mnseles on the lateral aspeet of the larynx. These 

are the lateral erieoarytenoid and the thyroary- 
tenoid mnseles (ATLAS PLATE 654 #654.1). 


◄ 

Grant’s 788-791 
Netter’s 66 
Rohen 160, 
161,163 


◄ 

Grant’s 766, 
802, 803 
Netter’s 67, 80 
Rohen 163 


◄ 

Grant’s 807, 
801-803 
Netter’s 74 
Rohen 162,163 


◄ 

Grant’s 793, 
802,803 
Netter’s 66 
Rohen 160,163 


◄ 

Grant’s 801-803 
Netter’s 79 


► 

Grant’s 801-803 
Netter’s 78 
Rohen 160 

◄ 

Grant’s 801,803 
Netter’s 78, 79 
Rohen 160 


◄ 

Grant’s 801-803 
Netter’s 78, 79 
Rohen 160,163 

► 

Grant’s 801-803 
Netter’s 78, 79 
Rohen 160 

► 

Grant’s 801-803 
Netter’s 78, 79 
Rohen 160,161 

◄ 

Grant’s 801-803 
Netter’s 78-80 
Rohen 160 
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FIGURE 37-5 


A. Aetion of the posterior erieoarytenoid 


muscLes (abduction of the voeaL foLds). B. Aetion of the 
transverse arytenoid muscLe (adduction of the voeaL foLds). 


1. In the following manner cut away the poste- 
rior half of one of the laminae of the thyroid 
eartilage (see ATLAS PLATE 654). Detaeh 
the lateral half of the thyrohyoid membrane 
from the hyoid bone. With seissors, cut 
the thyrohyoid membrane longitndinally, but 
leave the internal laryngeal nerve and supe- 
rior laryngeal vessels intaet. Continue the cut 
through the thyroid eartilage and erieothyroid 
mnsele, and disartienlate the inferior horn 
from the erieoid eartilage (see Figure 37-6). 

2. eiean the snrfaee of the small lateral erieo- 
arytenoid muscle and observe its oblique 
orientation (ATLAS PLATE 654). Note that 
it stretehes snperiorly and posteriorly from 
the areh of the erieoid eartilage to the muscu- 
lar proeess of the arytenoid eartilage. 

3. Define the thyroarytenoid muscle. Observe 
that this wide muscular sheet arises from 
the deep surface of the thyroid lamina and 
stretehes posteriorly, snperiorly, and laterally 
to insert onto the arytenoid eartilage (ATLAS 
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FIGURE 37-6 


Line of indsion through the thyrohy- 


oid membrane, thyroid eartiLage, erieoid eartiLage, and 
erieothyroid muscLe. This exposes the muscLes on the 
LateraL aspeet of the Larynx. 
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PLATE 654 #654.1). Note that its upper fibers 
(ealled the thyroepiglottie muscle) extend to 
the epiglottis and join the aryepiglottie fibers, 
while its most medial and deepest fibers form 
the voealis muscle (Figure 37-7). This latter 
muscle extends from the thyroid eartilage to 
the voeal proeess of the arytenoid eartilage 
along the lateral side of the voeal ligament 

(ATLAS PLATE 656 #656.1). 


► 

Grant’s 799, 
800, 801 
Netter’s 63, 66 
Rohen 161 


The lateral erieoarytenoid mnseles aet as adductors 
of the voeal folds and are the antagonists of the 
posterior erieoarytenoid mnseles (Figure 37-8B). The 
thyroarytenoid mnseles shorten or relax the voeal folds 
by pnlling the arytenoid eartilages toward the thyroid 
eartilage. The voealis mnseles are thonght to alter the 
piteh of the voiee by both relaxing and tensing portions 
of the voeal ligaments (Figure 37-8C). 


◄ 

Grant’s 798, 
800-803 
Netter’s 79 


► 

Netter’s 63 
Rohen 149 


IV. The Interìor of the Larynx 

(Atlas Plate 655) 

The laryngeal eavity (Figure 37-9). The eavity within 
the larynx extends from the laryngeal inlet to the lower 


border of the erieoid eartilage and beeomes continuous 
with the traehea. Two pairs of membranous folds proj- 
eet into the laryngeal eavity from the sides of the lar- 
ynx, and they divide the eavity into three parts. The 
more snperior folds are ealled the vestibular folds 
(sometimes ealled false voeal folds), and the more infe- 
rior pair are important for voiee prodnetion and are the 
true voeal folds (ATLAS PLATE 655). The opening 
between the vestibnlar folds is the rima vestibuli, and 
the opening between the true voeal folds is the rima 
glottidis. Thus, three eompartments are found in the 
laryngeal eavity: the eompartment snperior to the 
vestibnlar folds is the vestibule, the small eompartment 
between the vestibnlar and voeal folds is the ventriele, 
and the infraglottie eavity is that part of the eavity 
between the true voeal folds and the traehea (ATLAS 
PLATE 655 #655.1). 

1. The vestibule (ATLAS PLATE 655). The vestibnle 
of the laryngeal eavity lies between the laryngeal 
inlet and the vestibnlar folds. Wider snperiorly than 
inferiorly, its anterior wall is the posterior snrfaee of 
the epiglottis. The lateral wall is the mucous mem- 
brane eovering the aryepiglottie folds, and the small 
posterior border is the mneosa eovering the ary- 
tenoid eartilages. 
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FIGURE 37-7 


The voeaLis and thyroarytenoid muscLes and the voeaL 


Ligament; aLso the transverse and obLique arytenoid muscLes. 


2. The ventriele. The ventriele is the smallest of the 
three parts of the eavity, and it is bonnded above 
by the vestibnlar folds and below by the voeal 

folds (ATLAS PLATE 654 #654.4). 

The vestibnlar folds are soft and flaeeid. They are 
formed by a band of fibroelastie tissne eovered by a 
mneons membrane. The rima vestibnli between the 
two folds is wider than the rima glottidis. The vestibn- 
lar folds have little to do with the prodnetion of voiee, 
in eontrast to the voeal folds (ATLAS PLATE 655). 

The voeal folds are sharp, and the mneons membrane 
eovering them is tightly bonnd to the nnderlying voeal 
ligament (ATLAS PLATE 656). They are white, and 
eaeh extends from the voeal proeess of the arytenoid ear- 
tilage to the posterior snrfaee of the thyroid eartilage. The 
voeal ligament is a eontinnation snperiorly of the eonns 
elastiens (see below). Lateral and parallel to the voeal 
ligament are fibers of the voealis mnsele. These are the 
deep lowermost faseieles of the thyroarytenoid mnsele. 
The voeal folds are the important voiee-prodneing strne- 
tnres in the larynx, and the rima glottidis is the elongated 
fissnre between the folds (Fignre 37-10). 


◄ 

Grant’s 799, 801 
Netter’s 63 
Rohen 161 


► 

Grant’s 801 


◄ 

Grant’s 801-803 
Netter’s 78, 79, 81 
Rohen 158, 
160,161 

► 

Grant’s 798, 799 
Netter’s 78 
Rohen 158 


3. Tbe infraglottie eavity. The laryngeal eavity, in- 
ferior to the rima glottidis and voeal folds, leads 
direetly into the traehea (ATLAS PLATE 655 
#655.1). Its walls are eovered by mneons mem- 
brane. An emergeney opening (laryngotomy) may 
be performed throngh its anterior aspeet. 

Tbe quadrangular membrane and tbe conus 
elasticus. Deep to the mneosa eovering the inner 
snrfaee of the larynx is a layer of fibrons elastie tissne. 
Above tbe vestibular folds it is ealled the quad- 


► 

Grant’s 801 


rangular membrane, and below tbe voeal folds it is 
ealled the conus elasticus (or erieovoeal membrane). 

1. Tbe quadrangular membrane. On eaeh side, the 
quadrangular membrane extends from the lateral 
border of the epiglottis posteriorly to the eornien- 
late and arytenoid eartilages (ATLAS PLATE 
655 #655.1). Inferiorly, it reaehes the vestibnlar 
folds. Along with the mneosa and mnsele fibers, 
the two quadrangular membranes form the 
aryepiglottie folds between the piriform reeesses 
and the aditns of the larynx. 

2. Tbe conus elasticus (ATLAS PLATES 652 
#652.3, 654 #654.4). The conus elasticus (or 
erieovoeal membrane) is a submucosal layer 
that eontains a stronger elastie layer than the quad- 
rangular membrane. It attaehes to the upper border 
of the erieoid eartilage and extends medially and 
snperiorly to the voeal ligament. The two sides of 
the conus elasticus join in the anterior midline just 
deep to the anterior erieothyroid ligament. 

Look into the interior of the larynx throngh the 
aditns and identify the vestibnlar folds and, inferior 
to these, the voeal folds (ATLAS PLATE 655). Now 

open the larynx in the following manner so that the 
interior of the right and left halves are exposed. 

With seissors, cut the traehea in the posterior 
midline about 2 em inferior to the erieoid eartilage. 
Continue your cut superiorly through the lamina of 
the erieoid eartilage and then throngh the transverse 
arytenoidens mnsele to the posterior noteh of the 
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FIGURE 37-9 


Cavity of the Larynx. 




Aetion of lateral 

erieoarytenoid 

muscles 


e 



Aetion of voealis 
and thyroarytenoid 
muscles 


FIGURE 37-8 


A. The aetion of the erieothyroid muscLe 
(eLongate and inerease the tension of the voeaL foLds). 

B. The aetion of the LateraL erieoarytenoid muscLe (adduct 
the voeaL Ligaments). C. The aetion of the thyroarytenoid 
muscLes and the voeaLis muscLes. The thyroarytenoid muscLe 
shortens and reLaxes the voeaL foLd. The voeaLis muscLe 
reLaxes the posterior part of the voeaL Ligament, whiLe the 
anterior part is tense, thereby raising the piteh of the 
voiee. 


► 

Grant’s 798, 
801,803 
Netter’s 81 
Rohen 160,161 


► 

Grant’s 801 


► 

Grant’s 798, 
801-803 
Netter’s 78, 79 
Rohen 158, 
160,161 


► 

Grant’s 798, 
801-803 
Netter’s 80 
Rohen 162,163 


aditus. Next, cut the epiglottis in the midline and then 
the areh of the erieoid eartilage anteriorly in the 
midline. Open the larynx by nnfolding it as if opening 

a book (see ATLAS PLATE 655 #655.1). 

Identify the vestibnlar and voeal folds again, and 
probe the spaee ealled the ventriele between the 
folds. Note that the spaee snperior to the ventrienlar 
folds is the vestibnle and that the infraglottie spaee 
inferior to the voeal folds leads into the traehea 

(ATLAS PLATE 655 #655.2). 

With foreeps and a sharp sealpel, remove the 
mneosa from the inner snrfaee of the aryepiglottie 
fold and nneover the quadrangular membrane. Ob- 
serve that this membrane extends from the lateral 
border of the epiglottis to the arytenoid eartilage and 
that it beeomes thiekened inferiorly to help form the 
vestibnlar fold. 

Remove the mneosa inferior to the voeal folds to 
the upper border of the erieoid eartilage, and expose 
the conus elasticus (erieovoeal ligament). Note that 
it is triangnlar on eaeh side and extends from the 
midline snperiorly to the voeal folds (where it 
beeomes the voeal ligament) and inferiorly to the 
upper border of the erieoid eartilage. Finally, remove 
the mneosa from the snrfaee of the voeal fold, and 
identify the fibers of the voealis mnsele. These 
eonrse anteroposteriorly, parallel to the voeal 

ligament (ATLAS PLATE 656 #656.1). 

Sensory innervation to the mneosa that lines the 
interior of the larynx below the voeal folds is derived 
from the reenrrent laryngeal nerve, whereas the 
mneosa above the voeal folds is snpplied by the inter- 
nal laryngeal braneh of the snperior laryngeal nerve 
(ATLAS PLATE 650). This latter nerve is important 
beeanse it serves as the afferent limb of the cough reflex. 
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FIGURE 37-10 


The rima gLottidis during (A) normaL breathing and resting; (B) deep or foreed 


inspiration; (C) shriLL tones; (D) vvhispering; (E) faLsetto voiee. 


eiinieal Relevanee 


Fractures of laryngeal eartilages. Fractures of the 
laryngeal eartilages usually are injuries to the thyroi(d 
or cricoi(d eartilages. These happen most often from 
sports in]uries such as in boxing or football.The acute 
problems of such in]uries inclu(de hemorrhage into the 
larynx anó svvelling (e(dema) of the laryngeal mucosa. 
These sequellae to laryngeal fractures ean result not 
only in speeeh problems but also in potential obstruc- 
tion of the airvvay. 

Laryngoseopy. This is the proce(dure for examining 
the larynx either by laryngeal mirror (in(direct laryn- 
goseopy) or by laryngoseope ((direet laryngoseopy). 
The tongue is pulle(d anteriorly to reveal the interior of 
the larynx, including the vestibular and voeal folds. 
The laryngoseope is a fiberoptie endoseope that has 
a light source and a cutting instrument for biopsy. 
Internal laryngeal nerve bloek. Anesthesia of the in- 
ternal braneh of the superior laryngeal nerve is often 
neeessary for an endotraeheal intubation.This proee- 
dure is performed by inserting the anesthetie through 
the thyrohyoid membrane to the interior of the larynx 
superior to the voeal folds. The superior laryngeal 
nerve supplies sensory innervation to the mucosa of 
the larynx above the voeal folds, vvhereas the inferior 
laryngeal braneh of the recurrent laryngeal nerve 
supplies the mucosa of the larynx from belovv the 
voeal folds to the traehea. 

Ganeer of the larynx. Ganeer of the larynx occurs 
most frequently in persons vvho smoke eigarettes, 
and early signs include persistent hoarseness of 
speeeh and enlarged and palpable lymph nodes 
anterior to and along the borders of the traehea. This 
is a highly malignant eaneer, and removal of the 
larynx may be performed follovved by the use of 
several available speeeh prostheses. 


Injury to the laryngeal nerves. The recurrent laryn- 
geal nerves innervate all muscles in the larynx, ex- 
eept the erieothyroid muscle. The external braneh of 
the superior laryngeal nerve supplies the erieothyroid, 
and denervation of this muscle results in vveakness of 
the voiee because tension of the voeal fold eannot 
occur. Severanee of one recurrent laryngeal nerve 
(during thyroideetomy or because of esophageal 
eaneer) is eompensated for by the other nerve, but 
hoarseness is the result. Severanee of both nerves 
results in loss of speeeh and breathing is affeeted, 
sinee the rima glottis is partially elosed. 

Mucosal edema of the voeal ligament. Edema of 
the mucous membrane superior to the rima glottidis 
ean signifieantly reduce the airvvay passage. If this is 
severe, a erieothyroidotomy or a traeheostomy may 
be required. 

Grieothyroidotomy. This procedure is used to insert 
an airvvay tube betvveen the thyroid and erieoid earti- 
lages, and it is often preferable to a traeheostomy. The 
latter, hovvever, ean be done vvhen there has been se- 
vere trauma to the larynx. A transverse ineision is 
made through the skin betvveen the thyroid and 
erieoid eartilages and the faseia and strap muscles 
are separated. The larynx is also cut transversely 
through the erieothyroid ligament after vvhieh the tube 
is inserted. 

Fracture of the hyoid bone. Trauma to the upper 
neek (such as in strangling) ean fracture the greater 
horns of the hyoid bone. The remainder of the bone 
(the body and perhaps one still attaehed greater horn) 
deseends over the larynx. The fractured hyoid is not 
able to be elevated, vvhieh makes svvallovving difficult. 
Also, there is a signifieantly inereased possibility of 
food in the oropharynx entering the airvvay and 
causing pneumonia. 



















DISSEGTION 




Objeetives 


1 Disseet the auricle and the waUs of the external 3 Open the middle ear eavity through the base of the 

acoustic meatus that together make up the externaL skuU, and expose the middle ear ossieles elearly. 
ear. 

2 Expose the tympanie membrane, faeial eanal, and 
semicircular eanals by a lateral or mastoid approaeh. 


ATLAS KEY: 

eiemente Atlas, 6th Edltìon = Atlas Plate # 
Grant's Atlas, 12th Edìtìon = Grant’s Page # 
Netteris Atlas, 4th Edltìon = Netter’s Plate # 
Rohen Atlas, 7th Edìtìon = Rohen Page # 


the tympanie membrane. These ean be examined with 
an otoseope. 

A. The Auricle (Figure 38-1). The auricle eonsists of 
an irregnlarly shaped single pieee of elastie fibroear- 
tilage that nnderlies the skin. Throngh its opening 
eonrse the air vibrations that form the sonnd waves. 


The ear eonsists of external, middle, and internal parts. 
It eontains the peripheral auditory apparatus essen- 
tial for the speeial sense of hearing and the peripheral 
vestibular apparatus, inelnding the semieirenlar 
eanals (ATLAS PLATE 604 #604.1). From this latter 
apparatns the brain reeeives a eonstant fiow of impnlses 
eoneerning the position and movements of the head in 
spaee, and it is essential for the maintenanee of balanee. 
This disseetion foenses on the anatomy of the external 
and middle ear, althongh the semieirenlar eanals will 
also be partially exposed. 


◄ 

Grant’s 703-705 
Netter’s 92 
Rohen 122-124 


I. The External Ear 


Helix 


Antihelix 


Seaphoid fossa 


Goneha 



Antitragus 


Lobule 



Right externaL ear (or auricLe). 


The external ear eonsists of the anriele, the walls of the 
external aeonstie meatns, and the lateral snrfaee of 


FIGURE 38-1 
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The anatomie featnres of the anriele ean be seen in 
ATLAS PLATE 657. The anrienlar mnseles eonsist 
of three thin extrinsic mnseles that eonneet the anri- 
ele to the sealp (ATLAS PLATE 548) and several 
smaller intrinsie mnseles (ATLAS PLATE 657). 
These are of little fnnetional signifieanee in the hu- 
man ear and will not be eonsidered fiirther. Sound 
waves are transmitted along the external aeonstie 
meatns, a eanal about 2.5 em long, to the tympanie 
membrane. The latter separates the external ear from 
the eavity of the middle ear. 


◄ 

Grant’s 703 
Netter’s 93 
Rohen 124 


B. The External Aeonstie Meatns (ATLAS PLATE 
659, Fignre 38-2). The external aeonstie meatns is 
direeted medially, and it inelines slightly anteriorly. 
It eonsists of a more lateral eartilaginons part (9 mm) 
and a more medial osseons part (16 mm). The subcu- 
taneous tissue of the cartilaginous part eontains 
glands and hairs. The glands seerete eernmen, a pro- 
teetive ear wax, and their eoiled appearanee resem- 
bles sweat glands. The external aeonstie meatns is 
important elinieally. Throngh it the tympanie mem- 
brane ean be visnalized with an otoseope. Its shape, 
slightly enrved, must be eonsidered when entrapped 
foreign objeets within the eanal require removal. 


◄ 

Grant’s 704, 795 
Netter’s 93 
Rohen122,124 


e. The Tympanie Membrane (ATLAS PLATE 660). 

The tympanie membrane is an oval dise, 0.1 mm 
thiek, which separates the extemal aeonstie meatns 
and the tympanie eavity of the middle ear. Upon ex- 
amination in the living patient, the lateral snrfaee of 
the membrane appears eoneave. The deepest part of 
the eoneavity is ealled the nmbo, and this eorre- 
sponds to the lower part of the handle of the mallens 
(one of the middle ear ossieles) on the convex medial 
snrfaee of the membrane. Most of the eirenmferenee 


◄ 

Grant’s 705, 706 
Netter’s 93 
Rohen 126 


of the membrane is thiekened and forms a fibroearti- 
laginons ring (Figure 38-3). 

Much of the tympanie membrane is tightly stretehed 
and ealled the pars tensa. A small triangnlar area be- 
tween two thiekened folds, the anterior and posterior 
malleolar folds, is more lax and is ealled the pars 
flaeeida (ATLAS PLATE 660 #660.1). The external 
(lateral) snrfaee of the membrane is innervated by the 
auriculotemporal braneh of the trigeminal nerve and 
several delieate auricular branehes of the vagus nerve. 
It is snpplied by the deep anrienlar braneh of the 
maxillary artery. 

The medial (or internal) snrfaee of the tympanie 
membrane (ATLAS PLATE 660 #660.1) is snpplied by 
the tympanie braneh of the glossopharyngeal nerve. It 
reeeives blood from the anterior tympanie braneh of 
the maxillary artery and the stylomastoid braneh 
of the posterior anrienlar artery. These anastomose 
with the vessels snpplying the external snrfaee. 

Examine the anriele or pinna and realize that it is 
attaehed to the lateral snrfaee of the temporal bone by 
anterior and posterior ligaments. These ligaments are 
not to be disseeted, nor are either the extrinsic or 
intrinsie mnseles of the external ear. 

Identify the eoneha, which is the deep eavity that 
oeenpies the middle of the anriele (ATLAS PLATE 
659). Then identify the small enrved flap ealled the 
tragns, loeated in front of the lower part of 
the eoneha (Fignre 38-1). Cut the tragus away to 
expose the opening of the extemal aeonstie meatns. 

Gently probe the depth of the meatns. Remove the 
remainder of the eartilaginons wall and with a mallet 
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FIGURE 38-2 
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Tensor tympani 
muscle 


Auditory tube 


Tympanie membrane 

Vagus nerve 
Styloid proeess 


Internal earotid artery 
Internal jugular vein 
















The Extemal and Mìddle Ear and the Semidrcular Ganals of the Inner Ear 427 


Flaeeid portion of the 
tympanie membrane 



Fibrocartilaginous ring 


Promontory 


Malleolar stria 


Tense portion of the 
tympanie membrane 


Llmbo 


Tympanie ring 


Posterior 
malleolar fold 


Long limb 
of the incus 


Anterior 
malleolar fold 


Malleolar 

prominenee 


FIGURE 38-3 


The LateraL surface of the tympanie membrane as seen with an otoseope. It measures 


11 mm vertieaLLy and 9 mm aeross. (From GLemente CD. Gray's Anatomy. 30th Ameriean Edition. 
PhiLadeLphia: Lea and Febiger, 1985.) 


and ehisel earefnlly remove the front of the osseons 
part of the meatns without damagìng the tympanie 
membrane (ATLAS PLATE 659). When the mem- 
brane is exposed, use a small flashlight to examine its 
lateral surface. Identify the impression laterally made 
by the handle of the malleus on the medial snrfaee of 
the membrane, and note the malleolar folds (ATLAS 
PLATE 660). Between the folds identify the flaeeid 
part of the membrane (pars flaeeida). Note that the re- 
mainder is ealled the pars tensa. dinieians arbitrarily 
divide the latter into four quadrants by a line drawn 
along the handle of the mallens and another line drawn 
aeross the membrane just below the end of the mallens 

(ATLAS PLATE 660). 

II. The Lateral (Mastold) Approaeh to 
the Faeìal Nerve; Semìcìrcular Ganals; 
Tympanie Cavity (Figures 38-4-38-6 
and 38-8) 

The tympanie eavity, its ossieles, and the faeial nerve 
within the faeial eanal may all be seen by approaehing 
the middle ear laterally. This is the “mastoid approaeh” 


and requires disseetion of the mastoid and petrons parts 
of the temporal bone posterior to the external ear 

(ATLAS PLATES 665 #665.1, 666). 

A. The Faeial and Semicircular Ganals. The faeial 
nerve initially traverses the internal acoustic 
meatus within the temporal bone from the middle 
eranial fossa (ATLAS PLATES 666 #666.2, 683). 
At the lateral end of this meatns the nerve beeomes 
enlarged by the geniculate ganglion, and it enters the 
bony faeial eanal within the temporal bone (Fignre 
38-4). At this site it gives off the greater petrosal 
nerve and abrnptly bends posteriorly and inferiorly 
to form the genu of the faeial nerve. The faeial nerve 
then deseends posterior to the tympanie eavity to the 
stylomastoid foramen, where it leaves the faeial 
eanal medial and posterior to the earlobe (ATLAS 
PLATE 666 #666.2). 

Medial to the tympanie eavity is loeated the eoehlea 
of the intemal ear, and posterior and snperior to the 
genu of the faeial nerve and eanal are found the lateral, 
posterior, and anterior semieirenlar eanals (ATLAS 
PLATE 668). Althongh the semieirenlar eanals will not 
be speeifieally disseeted, one or more will be opened as 
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Faeial nerve 


Nervus intermedius 


Vestibulocochlear nerve 


Geniculate ganglion 
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Mastoid proeess 
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Digastrie muscle 
(posterior belly) 


Stylomastoid foramen 


FIGURE 38-4 


faeiaL eanaL. 


Course of the faeiaL nerve in the 


bone is removed in this lateral approaeh. Sitnated in 
the bone posterior to the semieirenlar eanals is a ronnded 
bnlge in the bone, formed by the snlens in the floor of the 
eranial eavity that eontains the sigmoid sinns. 

B. The Tympanie Gavity. The tympanie eavity is an 

irregnlarly shaped air-fìlled spaee loeated medial to 
the tympanie membrane. It lies between the external 
and internal ear, and it is traversed by three small 


anditory bones, or ossieles: the mallens, incus, and 
stapes (ATLAS PLATE 661). These transmit 
vibrations from the tympanie membrane to the small 
vestibular (oval) window. The handle of the mallens 
is attaehed on the medial snrfaee of the tympanie 
membrane, while the base of the stapes is planted 
medially in the oval window and eontaets direetly 
the perilymphatie flnid of the inner ear (ATLAS 

PLATES 663,664). 


Tegmen tympani 
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Pyramidal eminenee (eontains 
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FIGURE 38-5 


Bony mediaL waLL of the tympanie eavity 
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Lateral sennicircular eanal 


Faeial nerve 


Stapedius muscle (tendon) 


Stapes 


Greater petrosal nerve 


FIGURE 38-6 


MediaL waLL of the tympanie eav- 


ity, showing the promontory and the stapedius 
and tensor tympani muscLes. 



The eavity of the middle ear is continuous posteri- 
orly with the adìtus (or entranee) to the mastoìd 
antrnm, the mastoìd antrnm itself, and the mastoìd 
air eells, all loeated within the temporal bone (ATLAS 
PLATE 658 #658.1). Anteriorly, the tympanie eavity 
eommnnieates with the nasopharynx by way of the 
anditory tube. Under normal eonditions, therefore, 
the air pressnre in the middle ear is the same as that in 


Auditory tube 


Tensor tympani muscle 


Tympanie nerve and arteries 


Goehlear window 


Promontory 

the nasopharynx. This resnlts in the same pressnre on 
both sides of the tympanie membrane. 


e. Bonndaries of the Tympanie Gavity 

Roof (the tegmental wall): a thin plate of bone that 
separates the tympanie eavity from the eranial eavity 

(ATLAS PLATE 658 #658.2). 


lncudomalleolar joint 


FIGURE 38-7 


MediaL surface of the tympanie 


membrane and the three middLe ear ossieLes. 
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Floor (the jugular wall): a narrow convex plate of bone 
that lies between the tympanie eavity and the bnlb of 
the jngnlar vein. 

Lateral wall (the membranous wall): formed by the 
tympanie membrane and the bony rim to which it is 
attaehed. It is erossed by the ehorda tympani nerve 

(ATLAS PLATE 663). 

Medial wall (the labyrinthine wall): separates the 
middle ear eavity from the internal ear (ATLAS 
PLATES 664, 665). It is marked by a ronnded eleva- 
tion ealled the promontory and the prominenee of 
the faeial eanal. The medial wall eontains the 
vestibnlar (oval) and eoehlear (ronnd) windows 
(Figure 38-5). 

Posterior wall (the mastoid wall): eontains the 
entranee to the tympanie antrnm, which leads to the 
mastoid air eells. It also eontains the pyramidal 
eminenee within which is loeated the stapedins 

muscle (ATLAS PLATES 664, 665). 

Anterior wall (the earotid wall): is bonnded by a thin 
layer of bone that separates the tympanie eavity from 
the internal earotid artery. It also eontains the eanal 
for the tensor tympani muscle and the osseons part 

of the anditory tnbe (ATLAS PLATES 663-665, 
Figure 38-6). 

1. The Ossieles of the Tympanie Gavity. The small 
bones of the middle ear form a ehain of ossieles; 
from lateral to medial these are the mallens, the 
incus, and the stapes. The handle (or mannbrinm) 
of the mallens is attaehed to the medial snrfaee of 
the tympanie membrane, and the posterior snrfaee 
of its head artienlates with the body of the incus 
(ATLAS PLATE 661). The long proeess of the 
inens artienlates with the head of the stapes, and 
the flattened oval base of the stapes is bonnd to 
the vestibular or oval window (Figure 38-7). 

On a dried sknll, identify the snprameatal spine and 
snprameatal erest snperior and posterior to the opening 
of the extemal aeonstie meatns (ATLAS PLATE 658 
#658.1). Find the snprameatal spine and erest on the 
eadaver by removing the remains of the eartilaginons 
anriele. Cut away all the soft tissue, including perios- 
teum, from the lateral surface of the mastoid part of the 
temporal bone posterior to the anriele. 

With a ehisel and mallet or, if available, a pair of 
rongenrs (bone-cutting foreeps), open the mastoid part 
of the temporal bone between the snprameatal spine 
and the erest. This will expose some of the mastoìd air 
eells. Continue removing the spongy mastoid bone 
earefnlly until the mastoid antmm is opened (ATLAS 
PLATE 658 #658.2) and the smoother, more eompaet 
bone loeated posteriorly beeomes visible. 


◄ 

Grant’s 708, 710, 
711,713 
Netter’s 92 
Rohen 127 

◄ 

Grant’s 706, 

708, 710 
Netter’s 92-94 
Rohen 126 

► 

Grant’s 708, 711 
Netter’s 92, 94-96 
Rohen 124-129 


◄ 

Rohen 683.2, 708 
Netter’s 94 
Rohen 126 

◄ 

Grant’s 708, 710 
Netter’s 94 
Rohen 126,127 

► 

Grant’s 704,707 

710, 711 
Netter’s 92-94, 96 
Rohen 122,123, 

126,128 


◄ 

Grant’s 708, 

710, 711 
Netter’s 94 
Rohen 124,125 

◄ 

Grant’s 705-708 
Netter’s 92, 93, 96 
Rohen 128 

► 

Grant’s 707-709 
Netter’s 92 
Rohen122,123 

► 

Grant’s 619, 714 
Netter’s 9,11 
Rohen 30, 34, 37 


◄ 

Grant’s 634, 664 


► 

Grant’s 709, 714, 

715,832 
Netter’s 11,97 
Rohen 34,130 

► 

Grant’s 709, 711, 

713,714 
Netter’s 92, 96 
Rohen 122, 
123,130 

◄ 

Grant’s 708, 

710, 711 
Netter’s 93, 94 
Rohen122,127 


Identify the projeetion of the eanal for the faeìal 
nerve, which enrves inferiorly at almost 90°. Just 
superior, posterior, and medial to this genu of the 
faeial eanal (and nerve), loeate the bnlges of the 
lateral, posterior, and anterior semieirenlar eanals 
(ATLAS PLATES 667, 685). Open the faeial eanal 
and expose the faeial nerve. Identify the ehorda 
tympani braneh of the faeial nerve as it eonrses 
anteriorly into the middle ear and along the medial 
snrfaee of the tympanie membrane (Fignre 38-8). 

Posterior to the faeial and semieirenlar eanals 
identify a bulge in the bone made by the sigmoid 
sinus eonrsing snperiorly in the eranial eavity. 
Remove more of the posterior and snperior walls of 
the external aeonstie meatns, and open the middle ear 
eavity to visnalize the malleus, incus, and stapes. 
Identify the bnlging promontory on the medial 
snrfaee of the tympanie eavity. Realize that on its 
snrfaee is the tympanie plexus of nerves and vessels. 
Medial to the promontory is loeated the basal turn of 
the eoehlea. Finally, the base of the stapes is planted 
over the vestibular (or oval) window, sitnated 
snperior and slightly posterior to the promontory. 


III. The Superíor (Cranìal Cavìty) 

Approaeh to the Mìddle Ear 


The middle ear ean also be approaehed snperiorly 
throngh the petrons and mastoid parts of the temporal 
bone in the floor of the eranial eavity (ATLAS 

PLATES 666, 667). 

Identify the arenate eminenee and the internal 
anditory meatns in the floor of the eranial eavity 
(ATLAS PLATE 586). Remove the dura eovering 
the temporal bone, but do not destroy the faeial and 
vestibnloeoehlear nerves within the intemal anditory 

meatns (ATLAS PLATES 588, 685, 686). 

To loeate the intemal ear beneath the snrfaee of the 
temporal bone, visnalize a line drawn at a 45° angle lat- 
erally from the middle of the posterior margin of the 
foramen magnnm (ATLAS PLATE 667). This line 
shonld interseet the arenate eminenee near the loeation 
of the anterior semieirenlar eanal (Figure 38-9). 

With a mallet and ehisel or with bone-cutting 
foreeps (rongenrs), eommenee removing bone 
earefnlly from the tegmen tympani loeated ahout 
1 em lateral to the line drawn from the foramen 
magnnm to the arenate eminenee and the loeation 
of the anterior semieirenlar eanal. The tegmen 
tympani, or roof of the tympanie eavity, is a thin layer 
of bone separating the middle ear from the eranial 
eavity. By opening the tympanie eavity snperiorly. 
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FIGURE 38-8 
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the ossieles of the middle ear are exposed (ATLAS 
PLATES 659, 661, 663). Further anteriorly and lat- 
erally identify the tympanie membrane. 

Identify the individual ossieles within the middle ear 
eavity. Observe the handle of the mallens attaehing to 
the medial snrfaee of the tympanie membrane and the 
head of the mallens artienlating with the inens 


► 

Grant’s 707, 708, 
710, 711,713 
Netter’s 92-94 
Rohen126,128 


(ATLAS PLATE 661). Note that the long proeess of 
the inens artienlates with the head of the stapes and 
that the base of the stapes fìts into the foramen 
vestibnli (oval foramen; ATLAS PLATE 664). 


► 

Grant’s 710, 711 
Netter’s 93, 94 
Rohen122,123 


With a sharp-pointed pair of foreeps remove the 
incus and mallens. Remove more tegmen tympani 
anteriorly until the anditory tnbe and the tensor 


Internal acoustic meatus 


FIGURE 38-9 
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tympani mnsele are exposed. Identify the promon- 
tory on the medial snrfaee of the tympanie eavity 

(ATLAS PLATES 664, 665). 

Open the internal anditory meatns by removing its 
bony roof with a pair of bone foreeps, and identify 
the faeìal nerve laterally. Note that the nervns 
intermedins portion is loeated between the main part 
of the faeial nerve and the vestibnloeoehlear nerve 

(ATLAS PLATES 616 #616.2, 689). 

Identify the genienlate ganglion. It is an enlarge- 
ment on the faeial nerve (ATLAS PLATES 616 
#616.2, 683, 684). This sensory ganglion eontains the 
eell bodies for taste fibers in the faeial nerve. Observe 
that the ganglion lies at the depth of the intemal 
aeonstie meatns, where the faeial nerve bends sharply 
posteriorly (at the genn). Distal to the ganglion, the 
faeial nerve enters the faeial eanal and deseends pos- 
terior to the middle ear eavity to the stylomastoid 
foramen. Also, see the greater petrosal nerve that 
arises from the ganglion and eonrses anteriorly to the 
pterygopalatine ganglion (ATLAS PLATES 616 
#616.1, 681, 683). 

Follow the faeial nerve inferiorly within the faeial 
eanal by eontinning to remove bone posterior and 
inferior to the ganglion to the site where the ehorda 
tympani nerve branehes from the main trnnk and 
enters the middle ear eavity (ATLAS PLATES 660, 
661,684). In the proeess you will probably open one 
or more of the semicircular eanals loeated snperior 
and posterior to the faeial eanal. 


◄ 

Grant’s 709, 831 
Netter’s 124 
Rohen 64, 66, 
74,124 


◄ 

Grant’s 709 
Netter’s 94,124 
Rohen 124,125 


◄ 

Grant’s 708, 710, 
711,713 
Netter’s 93, 94 
Rohen 123, 
126,128 


eiinieal Relevanee 


Tympanie membrane perforation. Perforation of the 
tympanie membrane (eardrum) ean occur from 
several causes, but the most eommon cause is middle 
ear infeetions. Other causes are perforation from 
foreign objeets in the external acoustic eanal and 


diving too deeply in water without adequate proteetion. 
Usually perforations heal spontaneously. If an ineision 
is required to drain pus from a middle ear abseess, it 
should be made through the inferior part of the 
membrane to avoid in]uring the ehorda tympani nerve. 
Mastoiditis. At one time, infeetion of the mastoid air 
eells was a eommon and difficult problem, but antibi- 
oties have reduced the number of eases of spread to 
the mastoid region from middle ear infeetions. Drainage 
of an infeeted mastoid region (rarely done today) was 
important to prevent damage to the middle ear struc- 
tures such as branehes of the faeial nerve (nerve to the 
stapedius, the ehorda tympani nerve, ete.) or to prevent 
the spread of infeetion intraeranially that could result in 
meningitis. 

Otitis media.This eondition is an infeetion in the mid- 
dle ear and frequently results in an accumulation of 
pus in the tympanie eavity that causes pain and an in- 
flamed eardrum. This usually develops from upper 
airway infeetions that spread to the middle ear by way 
of the eustachian (pharyngotympanie) tube. The 
inflammation is observable with the otoseope and 
should be treated to avoid in]ury to the delieate middle 
ear bones. 

Stapedius muscle paralysis. The stapedius muscle 
is innervated by the faeial nerve, and its function is to 
reduce the effeets of loud noises on the tympanie 
membrane. It does this by inhibiting the movements of 
the stapes. Hyperacusis is an excessive acuteness in 
the sense of hearing that may be caused by the paral- 
ysis of the stapedius muscle (if there is a lesion of the 
faeial nerve) such as may occur at times in Bell’s palsy. 
Meniere’s syndrome. This eondition is marked by 
tinnitus (ringing or buzzing in the ears), loss of 
hearing, and dizziness (vertigo). Its cause is thought 
to be a problem with the eoehlear aqueduct and 
inereased endolymphatie pressure. Hypersensitivity 
to noise and distortion of sound are also signs of this 
syndrome. 
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Abdominal aorta, 151, 170-171 
Abdominal aspeet, 169-172 ,169 
Abdominal eavity, 131 
Abdominal skin ineisions, 119 ,120 
Abdominal viseera/n í/m, 134-135 
Abdneens nerve, 370 
Abdneent nerves, 359, 361, 362, 370 
Abdnetion—addnetion, 53 
Abdnetor digiti minimi, 254 
Abdnetor hallneis, 254-255 
Abdnetor pollieis longns, 61 
Aeeessory hemiazygos vein, 111, 112 
Aeeessory nerve, 382 

Aeeessory nerves, 335, 346, 360, 362, 380, 386 
Aeeessory obtnrator nerve, 230 
Aehilles tendon, 250 
Aeromioelavienlar joints, 65, 66 
Addnetor, 227 
Addnetor brevis, 231-232 
Addnetor eanal, 228 
Addnetor hallneis, 257 
Addnetor hiatns, 228 
Addnetor longns mnseles, 227, 230 
Addnetor magnns mnseles, 216, 231, 232 
Addnetor minimns, 231 
Adenoid, 390 
Aditns, 391, 392 
Adrenal mednlla, 165 
Adnlt diaphragm, 113 
Alar ligaments, 381, 382, 383 
Anal orifiee, 194 
Anal triangle, 192, 194 
Anatomie planes, 2, 4 
Anatomie position, 3 
Anatomie regions, 119 
Anatomie snnff box, 51 
Aneonens mnsele, 56 
Angina peetoris, 108 
Angnlar artery, 310 
Ankle joint, 243 
Annnlar ligament, 69 
Annnlns tendinons, 368 
Anoeoeeygeal raphe, 194 
Ansa eerviealis, 341-343, 343, 343, 345 
Anterior abdominal wall 
flat mnseles, 122-124 
inner snrfaee of, 132 
nerves of, 124 
skin ineision, 132 
Anterior areh, 381 

Anterior atlantooeeipital membranes, 383 
Anterior bellies of the digastrie mnsele, 349 
Anterior border, 339 

sternoeleidomastoid mnsele, 345 
Anterior eerebral branehes, 364 
Anterior ehest wall 


ansenltation, 95 
perenssion, 95 

Anterior elinoid proeesses, 360 
Anterior eommnnieating artery, 363, 364 
Anterior eompartment 
mnseles, 223, 239 
nerves and vessels of, 240, 241 
syndrome, 247 

Anterior eondyloid eanal, 362 

Anterior eranial fossae, 360 

Anterior erneiate ligament rnptnre, 279 

Anterior entaneons branehes, 82, 121 

Anterior entaneons nerves, 121-122 

Anterior ethmoid, 395 

Anterior ethmoid air eells, 397, 400, 401 

Anterior ethmoid artery, 395 

Anterior ethmoid nerve, 307, 370, 395 

Anterior fontanelle, 355 

Anterior forearm, 40-45, 42 

Anterior gastrie nerves, 111 

Anterior inferior eerebellar arteries, 363 

Anterior intereavernons sinnses, 361 

Anterior jngnlar veins, 339, 340 

Anterior mediastinnm, 93, 94, 94 

Anterior and posterior ethmoidal, 367 

Anterior and posterior tibial arteries, 221 

Anterior primary ramns, 82 

Anterior rim of the orbit, 366 

Anterior semieirenlar eanal, 360 

Anterior spinal arteries, 300, 363 

Anterior snperior iliae spine, 119, 210, 223 

Anterior thigh, 225 

Anterior thoraeie skeleton, 76, 77 

Anterior thoraeie wall, 82-84 

Anterior thorax, 2-4 

Anterior tibial arteries, 234, 240, 245, 251 

Anterior tibial—dorsalis pedis artery, 245-246 

Anterior tibial reenrrent braneh, 240 

Anterior triangles, 338 

Anterior tnberele, 298, 381 

Anterior vagal trnnk, 111 

Aorta, 118 

Aortie bmits, 172 

Aortie hiatns, 169 

Aortie opening, 113 

Aortie valve, 105-106 

Apex of lateral lobe, 344 

Apieal ligaments, 381, 382 

Appendienlar artery, 153 

Araehnoid grannlations, 357 

Arenate braneh, 246 

Arenate eminenee, 360 

Arm, 6-7 

anterior eompartment, 37-40 
entaneons nerves, 30 
posterior (extensor) eompartment, 30 
Arterial oeelnsive disease, 259 
Arteries, 204, 368, 395 
Artienlar branehes, 221 
Aryepiglottie folds, 391, 392 
Aseending eolon, 158 
Aseending palatine artery, 387 


Aseending pharyngeal artery, 345, 347 
Atlantoaxial ligaments, 382 
Atlantooeeipital j oints, 381-384 
Atlas, 298, 302, 381 
Atria, 97 

Atrial septal defeets, 107 
Atrioventrienlar bnndle, 103 
Atrioventrienlar orifiee, 102 
Atrinm, 397, 398 
Anditory tnbe, 390 
Anrienlar braneh, 348 
Anrienlotemporal nerve, 309, 323, 354 
Antonomie nerve fibers, 129 
Avnlsion of greater tnberele, 75 
Axilla, 2-7, 5, 16-22 
Axillary artery, 19-20 ,19 
Axillary nerve, 28-29 
Axillary nerve injnry, 29 
Axillary veins, 16, 121 
Axis, 381 
dens of, 381 
disloeation of, 302 
Azygos system, 111-112 ,112 
Azygos veins, 109, 112 


B 


Baker’s eyst, 222 
Ball of the heel, 249 
Ball of the toes, 249 
Basilar artery, 300, 363 
Bennett’s fraetnre, 64 
Bieeps braehii, 18 
Bieeps femoris, 216 
Bieipital tendinitis, 45 
Bile passages, 147-148 ,148 
Biseetion of the head, 394-395 
Bladder eaneer, 190 
Bladder rnptnre, 190 
Blood eirenlation, 97 
Bone marrow biopsy, 15 
Bony orbit, 366-367 
Bony part, 395 
Bonypelvis, 190 
Braehial plexus, 20-22, 22, 334 
posterior eord, 22 
Brain, 354, 363 
Brainstem, 360 
Bregma, 355 
Brevis muscles, 243 
Broad ligament, 178 
Bronehopnlmonary segments, 92 
right lung, 92 

Bronehoseopie examination, 95-96 
Bneeal fat pad, 312 
Bneeal nerve, 322 
Bneeopharyngeal, 387 
Bnek’s faseia, 199 
Bnlbar eonjnnetiva, 308 
Bnlbar faseia, 373 
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Bulbocavernosus, 198, 204 

Bulbospongiosus niuscles, 198, 199, 204 

Bulbourethral glands, 202 

Bulbs of vestibule, 203 

Bulla ethmoidalis, 397, 398 

Bunions, 259 

Bnrsae, 268 

Bnrsitis at oleeranon, 64 


e 


Gadaver eare, 1 
Galeaneal bnrsitis, 259 
Calcaneocuboid joint, 276-278 
Calcaneofibular ligament, 274 
Calcaneus, 234 
Calcaneus fraetme, 259 
Calcaneus tendon, 248 
eamper’s faseia, 120 ,120 
Cancer of eolon, 190 
Canine eminenee, 304 
eapitate, 77, 73,1A 
earotid arteries, 338, 347 
earotid body, 347 
earotid branehes, 345 
earotid and muscular triangles, 338 
earotid sinus nerve, 345, 347 
earotid triangle, 339 
Carpometacarpal joints, 72-74 
Caruncula, 374 
Caudal anesthesia, 191 
Cavernous sinus, 361, 362 
eeliae, 141 
Celiac trunk, 171 
eentral artery, 372 
eentral mesenteries, 139 
eentral retinal artery, 372 
eentral tendinons point, 194, 195 
eentral venons line, 22 
Cerebellum, 360 
eerebrospinal fluid, 294 
Cervical dise herniation, 302 
Cervical plexus, 339 
Cervical rib, 22 
Cervical vertebrae, 302 
Cervical viseera, 384 
Cervicothoracic ganglion, 384 
Check ligaments, 373-374 
ehoanae, 390 

ehoanae/posterior nares, 390 
ehordae tendinae, 103 
ehorda tympani nerve, 324 
eiliary body, 371 
eiliary ganglion, 371 
eirele ofWillis, 363,364 
eisterna ehyli, 159-160 
eiavipeetoral faseia, 14 
eiitoris, 206 
Club feet, 279 
Coccygeal nerve, 185 
Coccygeus muscle, 174 
eollateral ligaments, 278 
eolles’ faseia, 121, 128, 197 
Colles’ fraetnre, 64 
Common bile duct, 144 


Common earotid artery, 338, 347, 350 

Common fibnlar nerve, 221, 237, 246-247 

Common hepatie artery, 144 

Common iliae artery, 187 

Communicating braneh, 221 

Communicating rami, 112 

Conchae, 397 

eondylar parts, 360 

Confluence of sinnses, 357 

eongenital tortieollis, 335 

Conjunctiva, 373 

Conjunctival fornix, 308 

Connective tissne, 353 

Conoid ligament, 66 

Conus arteriosus, 102-103, 103, 104 

Coracoacromial ligament, 66, 66 

Coracobrachialis, 18 

Coracoclavicular joints, 66, 66 

Cornea, 371 

eoronal, 357 

eoronal suture, 355 

eoronary angioplasty, 108 

eoronary arteries, 99 

eoronary bypass operation, 108 

eoronary ligament, 135, 146 

eoronary sinus, 97, 101, 702 

eoronary sulcus, 98, 98 

eoronoid proeess, 320 

eorpora eavernosa penis, 199 

eorpora eavernosnm penis, 201 

Corpus spongiosum penis, 199 

Corrugator supercilii muscle, 308, 311 

Costal surface, 90 

Costocervical trunk, 350 

Costochondritis, 87 

Costodiaphragmatic reeesses, 86, 113 

eostomediastinal reeesses, 86 

Cremasteric artery, 129 

Cremasteric faseia, 128 

Cremasteric reflex, 124 

eremaster mnsele, 123-124 

Crest of the ilium, 210 

eribriform faseia, 225 

Cricoid eartilage, 338 

Cricopharyngeus, 388 

Crista galli, 358, 360 

Crista terminalis, 101 

Cruciate anastomosis, 219, 227 

Cruciate ligaments, 269, 269 

Cruciform ligaments, 381, 382, 383 

Crural faseia, 239 

Crural interosseous membrane, 271-272 

Cubital fossa, 40 

Cuboid, 234, 235 

Cuboid bone, 244 

Cuneiform bones, 244 

Cutaneous nerves, 24, 25, 121-122, 121, 211, 238, 
341 

Cysterna ehyli, 111 
Cystic duct, 144 
Cystitis, 191 

D 


Dartos layer, 120, 121 
Deep eardiae plexus, 115-116 


Deep external pndendal, 227 
Deep faseia, 238 
Deep femoral artery, 231, 232 
Deep fibnlar nerve, 234, 236, 238, 240 
Deep fibnlar nerve entrapment, 246 
Deep iliae circumflex artery, 124 
Deep layer, 373 
Deep palmar areh, 54 

Deep perineal eompartment, 192, 197, 203, 206 

Deep perineal pouch, 207 

Deep petrosal nerve, 399 

Deep vein thrombosis, 233 

Deltoid mnsele, 67 

Dense subcutaneous eonneetive tissne, 353 

Depressor angnli oris, 305 

De Quervain’s disease, 64 

Deseending aorta, 112 

Deseending eolon, 159 

Deseending genienlar artery, 221 

Deseending thoraeie aorta, 109 

Detrnsor mnsele, 183 

Diaphragma sellae, 357, 362 

Diaphragmatie pain, 172 

Diaphragmatie snrfaee, 146 

Digastrie mnsele, 348 

Direet ingninal hernias, 126, 130 

Disloeation of ribs, 86-87 

Disseetion instrnments, 1, 2 

Distal radionlnar joint, 72 

Dorsal arteries, 201, 204 

Dorsal intermediate braneh, 245 

Dorsal interossei, 258 

Dorsal interosseons mnseles, 55, 64 

Dorsalis pedis artery, 246, 258 

Dorsal mesentries, 139 

Dorsal metatarsal arteries, 246 

Dorsal seapnlar nerve, 285, 335 

Dorsnm, penis, 194, 199 

Ductus deferens, 128, 177, 179, 180 ,181 

Dnodenal fossae, 160 

Duodenojejunal jnnetion, 136, 160 

Duodenum, lA^, 148,149, 151 

Dupuytren’s eontraetnre, 51 

Dural folds or septa, 357 

Dural saes, 357 

Dural sheath, 372 

Dural sinuses, 358, 361 

Dura mater, 291, 293, 357, 359 


E 


Eetopie pregnaney, 191 

Ejaenlatory duct, 180 

Elbow disloeation, 75 

Elbow joint, 68, 69, 70 

Emphysema, 96 

Endosteal layer, 357 

Epididymis, 129 

Epiglottis, 391 

Episiotomy, 208 

Erb-Duchenne paralysis, 22 

Ereetor spinae mnsele, 262, 288 

Ereetor spinae (saerospinalis) mnsele, 289 

Esophageal arteries, 111 

Esophageal hiatns, 169 
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Esophageal plexus, 111 
Esophagus, 109-111, 115, 116, 777, 170, 350 
Ethmoidal infundibulum, 400 
Ethmoid bone, 366, 367, 396 
eribriform plate of, 360 
perpendienlar plate of, 395 
Ethmoid sinnses, 400, 401 
Extensor earpi nlnaris, 69 
Extensor digitornm, 60 
Extensor digitornm brevis mnseles, 245 
Extensor digitomm longns, 239, 246 
Extensor hallneis longns, 239, 240, 246 
Extensor pollieis longns, 61 
Extensor retinaculum, 58, 61-63 
Extensors earpi radialis longns, 69 
Extensors digitomm longns, 245 
Extensor synovial sheaths, 61-63 
External anal sphineter mnsele, 194 
External anal sphineters, 195 
External braneh, 346 

External earotid artery, 347, 348, 354, 386, 387 
External genitalia, 192 
External intereostal membrane, 82 
External intereostal mnseles, 82 
External jugular veins, 330, 339, 340, 354 
External laryngeal braneh, 346, 387 
External nasal nerve, 307 
External oblique muscle, 122, 123 
External oeeipital protnberanee, 297 
External ostinm, 184 
External pndendal artery, 121 
External rotators, 214-215 
External spermatie faseia, 128, 129 
Extraocular muscles from an anterior view of the 
orbit, 376 


F 


Faee 

cuts and ineisions on, 312 
“danger area” on, 315 
lymph nodes of, 349 
Faeial artery, 309, 310, 347, 349 
Faeial, lingnal, 345 
Faeial nerve, 339, 349 
Faeial nerve palsy, 314 
Faeial vein, 310, 316, 349 
Faleiform ligament, 140, 146 
Faleiform margin, 225 
Falx eerebelli, 357, 359 
Falx eerebri, 357, 358 
Falx inguinalis, 122 
Faseia lata, 120, 120, 210, 225, 226 
Faseia transversalis, 167, 226 
Female eadavers, 188, 196, 196 
Female pelvis, 775 
midsagittal seetion, 7 78 
viseera, 7 77 
Female perinenm, 7 93 
Female reetnm, 184-185 
Female snperfieial perineal eompartment, 204 
Female nrethra, 208 
Female nrogenital diaphragm, 203, 206 
Femoral artery, 223 
Femoral eanal, 226 


Femoral hernias, 130, 226, 233 
Femoral nerve, 168, 223, 228 
anterior branehes of, 228 
posterior branehes of, 228 
Femoral sheath, 226, 226 
Femoral triangle, 227 
Femoral veins, 121, 226, 227 
Femoral vessels, 224, 227, 228 
Femur, 233 
Fibrous capsules, 383 
Fibrous renal eapsnle, 165 
Fibrons tendon sheath, 52 
Fibnla, 234, 235, 237 
Fibnlar artery, 234, 243, 251 
Fibnlar fraetnres, 246 
Fibnlaris brevis mnsele, 243 
Fibnlaris longns, 243, 246 
Fibnlaris tertins, 239 
Fibnlar retinaenla, 238 
Flail ehest, 87 
Flat feet, 279 

Flexor earpi radialis, 41, 69 

Flexor earpi nlnaris, 41 

Flexor digiti minimi brevis, 257, 258 

Flexor digitomm brevis, 254, 255, 256 

Flexor digitomm longns, 251-252, 256 

Flexor digitomm profundus, 43 

Flexor digitorum superficialis muscle, 41 

Flexor hallucis brevis, 256, 258 

Flexor hallucis longus, 252, 253 

Flexor pollieis longus, 43 

Flexor retinaculum, 46 

Flexor tendons, 51-52, 52 

Floor, orbit, 366 

Foot dorsnm, 237, 245 

Foramen cecum, 360 

Foramen laeemm, 360 

Foramen magnnm, 360, 380 

Foramen ovale, 360, 362 

Foramen rotundum, 360, 362 

Foramen spinosnm, 360, 362 

Forearm, 6-7, 30, 57 

anterior mnsele and vessel, 40-45, 43, 44 
arteries and nerves, 42 
posterior mnseles, 60, 61 
snpinating, 61 

Foreign objeet swallowing, 95 
Fossaovalis, 101, 102 
Fovea, 381 
Fraetnred elbow, 75 
Frenulum elitoridis, 206 
Frey’s syndrome, 327 
Frontal bone 366 
Frontal erest, 357 
Frontal lobes, 360 
Frontal nerve, 354, 368, 369 
Frontal sinus, 397, 398, 400, 401 
Frontal and temporal lobes, 360 
Frontonasal duct, 398, 400 
Fundiform ligament, 121 


G 


Galea aponenrotiea, 353 
Gallbladder, 119, 135, 139, 147 


Gallstones, 151 
Gastroenemins, 250 
Gastroenemins mnsele, 221, 250 
Gastrodnodenal braneh, 145 
Gastroesophageal reflux, 116 
Gastrosplenie ligaments, 135 
Gemellns snperior femoris, 212 
Genienlar veins, 221 
Genitofemoral nerve, 167 
Glans, elitoris, 203 
Glans penis, 194, 199 
Glenohnmeral (or Shonlder) joint, 67 
Glossopharyngeal nerve, 360, 362, 386-388, 389, 
390 

Glnteal nerves, 209 

Glnteal sulcus, 210, 210, 211 

Gluteal vessels, 209, 214 

Gluteus maximus muscle, 195, 197, 210, 212, 

213 

Gluteus medius muscles, 214 
Gluteus minimus, 214, 265 
Gonadal arteries, 171 
Gonadal vessels, 161-162 
Graeilis mnsele, 231 
Grannlar foveolae, 357 
Gray rami, 171 

Great auricular nerve, 331, 340 

Greater (false) pelvis, 174 

Greater oeeipital, 354 

Greater palatine artery, 395 

Greater petrosal nerve, 399 

Greater splanehnie nerves, 170 

Greater troehanter, 210 

Greater vestibnlar glands, 203, 205, 208 

Great saphenons vein, 224, 226, 238, 247 

Great vessels, 80, 80 

Groin injnry, 233 

Gubernaculum testis, 129 

Guyon’s eanal syndrome, 55 


Hallneis longns, 245 
Hamate, 77, 73, lA 
Hammer toe, 247 
Hamstring injnry, 222 
Hand, 7 
arteries, 62 

cutaneous innervation, 58 
faseial spaees of, 50 
palmer aspeets of, 7 
skin ineision, 58 
tendons and dorsal interosseons 
mnseles, 63 
Hanstrae eoli, 157 
Heart, 80 

apex of, 98, 98 

arteries of, 99-100 

base of, 97-98, 98 

ehambers of, 101-106 

eondneting system, 106-107, 107 

diaphragmatie snrfaee of, 98-99 

inferior margin of, 99 

left margin of, 99 

projeetion of, 80 
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Heart (eontinned) 
right margin of, 99 
sternoeostal snrfaee of, 98, 98 
snrfaee anatomy, 97-99 
veins of, 99-100 
Hemiazygos vein, 111, 112, 169 
Hemorrhoids, 195, 207 
Hepatie artery, 138, 144 
Hepatodnodenal ligament, 135 
Hepatogastrie ligament, 135 
Herniated dise, 296 
Hesselbaeh’s triangle, 126 
Hiatns hernia, 116 
Hiatns semilnnaris, 397, 398 
Hindgnt, 142 
Hip joint, 266, 267 

eongenital disloeation of, 279 
fraetnre, 279 
stability, 279 
Horizontal fissnre, 90 
Hyoglossns mnsele, 348, 349 
Hyoid bone, 338 
Hyparterial bronehns, 90, 91, 93 
Hypoglossal eanal, 360 
Hypoglossal nerves, 343, 346, 360, 362, 
386 

Hypospadias, 208 
Hypothenar eminenee, 46, 54 
Hypothenar mnseles, 53 
Hystereetomy, 191 


I 


lleoeeeal jnnetion, 154 

lleoeolie artery, 153 

Ilenm, 156 

lliae erests, 119, 174 

Iliaens mnsele, 167 

Ilioeoeeygens, 174 

Ilioeostalis eervieis, 289 

Ilioeostalis eolnmn, 289 

Ilioeostalis Inmbornm, 289 

Ilioeostalis thoraeis, 289 

Iliofemoral ligament, 264, 265, 266 

Iliohypogastrie nerve, 121, 122, 168, 225 

Ilioingninal nerve, 121, 122, 167 

Iliolnmbar artery, 186, 187-188 

Iliopsoas mnseles, 166 

Iliotibial traet, 226 

Ilinm, 175 

Ineontinenee of nrine, 208 

Indireet eongenital ingninal hernia, 126 

Indireet ingninal hernias, 130 

Inferior alveolar nerve, 319, 323 

Inferior artienlar faeets, 298, 381 

Inferior belly, 342 

Inferior border, 339 

Inferior elnneal nerves, 211, 212 

Inferior elnnial, 197 

Inferior eonehae, 390, 398 

Inferior eonstrietor, 388-389 

Inferior epigastrie arteries, 121, 126 

Inferior epigastrie vessels, 126, 177 

Inferior extensor retinaenla, 238, 239, 245 


Inferior faseia, 202, 202 
Inferior fibnlar retinaenlnm, 239 
Inferior fornix, 373 
Inferior gemellns, 214 
Inferior gemellns mnsele, 215 
Inferior glenohnmeral ligament, 67-68 
Inferior glnteal artery, 186 
Inferior hypogastrie plexuses, 188 
Inferior ileoeeeal reeess, 155 
Inferior lateral genicular, 222 
Inferior lingnlar, 93 
Inferior lingnlar segmental bronehi, 93 
Inferior lobar bronehns, 93 
Inferior meatus, 397, 398 
Inferior medial genienlar, 222 
Inferior mesenterie arteries, 141, 156, 171 
Inferior mesenterie plexuses, 171 
Inferior mesenterie vein, 156 
Inferior nasal eonehae, 397 
Inferior oblique muscle, 372, 373, 374 
Inferior orbital fissnre, 367 
Inferior panereatieodnodenal artery, 152-153, 
154 

Inferior phrenie arteries, 165, 167 
Inferior reetal branehes, 194 
Inferior reetal nerve, 195, 197 
Inferior reetal vessels, 195, 197 
Inferior rectus muscle, 372 
Inferior root, 343 
Inferior sagittal sinus, 357, 360 
Inferior thyroid arteries, 343, 344, 345, 

350 

Inferior tibiofibnlar joint, 272 
Inferior vena eava, 169, 170 
eompression of, 172 
opening of, 101 

Inferior vesieal artery, 180, 187 
Infrahyoid mnseles, 341 
Infrahyoid strap mnseles, 341-343 
Infraorbital artery, 373 
Infraorbital eanal, 398, 401 
Infraorbital nerve, 311, 372, 373, 398 
Infraorbital nerve anesthesia, 314 
Infraorbital vessels, 398 
Infrapatellar bursa, 236 
Infrapubic angle, 175 
Infraspinatns fossa, 25-26 
Infratemporal fossa, 304 
infratroehlear nerve, 370, 371 
Infundibulum, 102-103, 397 
Inguinal eanal, 127 
Ingninal ligament, 119, 121, 127, 223 
Ingninal region, 126-128 
Ingninal triangle, 126 
Injury to the coccyx, 295 
Innermost intereostal mnseles, 82 
Inner table, 356 

Insertions of extraocular muscles, 374 

Insertions of the four rectus muscles, 373 

Interatrial septum, 104 

interearpal joints, 72 

intereostal mnseles, 82 

intereostal nerves, 82 

intereostal spaee relationships, 83, 87 

intereostal vein, 82, 83 

intereostal vessels, 82 


interernral fibers, 122 
Interior pharynx, 390 
Intermediate tarsometatarsal joint, 278 
Intermetatarsal joints, 278 
Internal aeonstie meatus, 360 
Internal anal sphineters, 195 
Internal braneh, 346 

Internal earotid arteries, 354, 359, 361, 362, 386, 
387 

Internal iliae artery, 187 
Internal iliae vessels, 185 
Internal intereostal muscle, 82 
Internal jugular vein, 339, 345, 350, 386 
Internal laryngeal, 346 
Internal laryngeal braneh, 3 87 
Internal laryngeal nerve, 390 
Internal oblique muscle, 122 ,124 
Internal pndendal artery, 187, 215 
Internal pndendal vessels, 194, 195, 

214-215 

Internal spermatie faseia, 128 
Internal thoraeie artery, 350 
Internal thoraeie nodes, 11 
Internal thoraeie vessels, 83 
Interosseons ligament, 272 
Interosseons mnseles, 55 
Interosseons saeroiliae ligament, 261, 

262 

Interphalangeal joints, 74 
interpnbie dise, 263 
intersealene triangle, 335-336 
Intertransverse mnseles, 290 
Intertubercular line, 157 
interventrienlar septum, 105 
Intervertebral foramina, 291 
intraeranial dural refleetions, 358 
Intramuscular injeetions, 222 
Iris, 371 

isehial tnberosities, 174, 194, 203, 210 
isehioeavernosns, 198, 204 
isehioeavernosns mnseles, 198, 200, 204, 

205 

isehiofemoral ligament, 265, 266 
isehioreetal fossa, 207 
isehioreetal fossae, 194-196 
isehinm, 175 


J 


Jejnnal and ileal intestinal branehes, 153 
Jejunum, 156 
Jugular foramen, 360, 362 
Jugular veins, 339 

K 


Kidneys, 162 

abdominal organs to, 163 
anterior relationships of, 163 
eaneer of, 172 

eongenital anomalies of, 172 
posterior relationships of, 163 
Klnmpke’s paralysis, 21-22 
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Knee 

arthroseopy of, 279 
joint, 268, 269 
soft tissne injnries in, 279 
Kyphosis, 295 


L 


Labia maj ora, 203 
Labia minora, 203, 206 
Labyrinthine artery, 362 
Labyrinthine braneh, 363 
The laerimal apparatns, 374 
Laerimal apparatns, 376, 377 
Laerimal artery, 369 
Laerimal bone 366,367 
Laerimal eanalienli, 373, 374, 376, 378 
Laerimal earnnele, 308, 378 
Laerimal gland, 373, 376, 377 
Laerimal nerve, 368, 369 
Laerimal pnnetnm, 378 
Laerimal sae, 373, 376, 378 
Laennar ligament, 126 ,127 
Lambda, 355 

Lambdoid sntnres, 355, 357 
Lamineetomy, 295 
Laryngeal inlet, 392 
Laryngeal prominenee, 338 
Laryngopharynx, 391-392 
Larynx, 338 

Lateral arenate ligament, 167 
Lateral atlantoaxial joints, 381-384 
Lateral eartilages, 307 
Lateral eheek ligaments, 373 
Lateral eompartment mnseles, 243, 245 
Lateral eondyles, 234 
Lateral entaneons branehes, 82, 84 
Lateral entaneons nerves, 121, 122 
Lateral dorsal entaneons nerve, 245, 249 
Lateral femoral circumflex arteries, 227, 
229 

Lateral femoral cutaneous nerve, 225 

Lateral menisens, 270 

Lateral palpebral ligaments, 373 

Lateral peetoral nerves, 13, 20 

Lateral plantar artery, 256 

Lateral plantar nerve, 256 

Lateral pterygoid mnsele, 321, 323 

Lateral reetns mnsele, 370 

Lateral saeral arteries, 186 

Lateral to the snperior sagittal sinus, 358 

Lateral sural cutaneous nerve, 221 

Lateral sural nerves, 238 

Lateral tarsometatarsal joint, 278 

Lateral nmbilieal ligaments, 177 

Lateral wall, 194, 367 

Latissimns dorsi mnsele, 18, 283-284 

Least thoraeie splanehnie nerves, 112 

LeFort fraetnres, 327 

Left atrioventrienlar opening, 104 

Left atrioventrienlar (or mitral) valve, 105 

Left atrinm, 104 

Left eoronary artery, 99 

Left crura of the diaphragm, 167 


Left inferior phrenie arteries, 110, 169 
Left internal jugular veins, 111 
Left lung, 93 

Left primary bronehns, 115 
Left snperior intereostal vein, 111, 112 
Left transverse sinus, 360 
Left ventriele, 104-105 
Lesser oeeipital nerve, 331, 340 
Lesser splanehnie nerves, 170 
Lesser supraclavicular fossa, 338 
Levator anguli oris, 305 
Levator ani mnsele, 189 
Levator ani mnseles, 174 
Levator labii snperioris, 305 
Levator palpebrae, 368 

Levator palpebrae snperioris mnsele, 369, 373, 
374 

Levator palpebral snperioris, 374 
Levator seapnlae mnseles, 284-285, 332 
Lienorenal ligament, 135 
Ligaments, injnries, 279 
Ligament ofTreitz, 160 
Limbns fossae ovalis, 101 
Linea alba, 118 
Linea semilnnaris, 118-119 
Lingnal, 345 
Lingnal artery, 347 
Lingnal nerve, 323-324 
Lingnal tonsil, 391 
Liver, 145-147 
eirrhosis of, 151 
faleiform ligament, 132, 134 
loeation, 151 

and round ligament of, 132 
round ligament of the liver, 132 
nmbilieal folds, 132 
L1 nerve, 124 

Long eiliary nerves and arteries, 371 

Longissimns eapitis, 289 

Longissimns eervieis, 289 

Longissimns thoraeis, 289 

Longns eapitis, 384 

Longns eolli mnsele, 384 

Lnmbar arteries, 171 

Lnmbar plexus, 165 

Lumbar plexus of nerves, 167 ,168 

Lnmbar spinal puncture, 295-296 

Lumbar splanehnie nerves, 171 

Lnmbar sympatheetomy, 172 

Lnmbar triangle, 282 

Lnmbosaeral trunk, 167, 169, 185, 188, 

189 

Lnmbrieal mnseles, 51 
Lnmbrieals, 256 
Lnnate bone disloeation, 75 
Lung 

apex of, 87 
eaneer of, 96 
deseending aorta, 92 
left long, 90 
mediastinal snrfaee, 92 
removal of, 85-86 
reseetion of, 95 
right lung, 89, 91 
segmental bronehi, 92 
Lunules, 104 


Lymphatie vessels, 11, 12 
Lymphoid tissue, small intestine, 159 

M 


Main panereatie duct, 150 
Male ejaculation, 207-208 
Male perinenm, 193 

Male snperfieial perineal eompartment, 197 
Male IJrogenital (UG) diaphragm, 202 
Malleoli, 243 

Mallet or baseball finger, 51 

Mammary gland, 9-12 

Mandible fraetnres, 315 

Mandibnlar division, 362 

Mandibnlar fossa, 326 

Mandibnlar noteh, 326 

Marginal artery, 153 

Masseter mnsele, 318 

Mastoid proeess, 338, 360 

Maxilla bone 366, 367 

Maxillae, 397 

Maxillary artery, 320, 321 

Maxillary division, 362 

Maxillary nerve, 389, 399, 401 

Maxillary sinus, 367, 397, 398, 400, 401 398 

Maxillary vein, 320 

MeBnrney’s point, 139 

Meatnses, 397 

MeekeTs diverticulum, 159 

Medial arcuate ligament, 167 

Medial border, 338, 339 

Medial eheek ligaments, 373 

Medial elnneal nerve, 211 

Medial eompartment, 223 

Medial crus, 122 

Medial femoral circumflex arteries, 227, 231 

Medial longitudinal areh, 244, 245 

Medial malleolns, 234, 237 

Medial menisens, 270 

Medial peetoral nerves, 13, 21 

Medial plantar artery, 256 

Medial plantar nerve, 255-256 

Medial plantar nerve entrapment, 259 

Medial pterygoid mnsele, 319, 321, 323 

Medial reetns mnsele, 372 

Medial segmental bronehi, 93 

Medial sural cutaneous nerve, 221 

Medial snrfaee, 370 

Medial tarsal branehes, 246 

Medial nmbilieal ligaments, 178, 188 

Medial wall of the orbit, 367 

Median atlantoaxial joint, 381-384 

Median nmbilieal ligament, 176-177, 178 

Mediastinal snrfaee, 90 

Mediastinnm, 93-94, 94 

Meningeal layer, 357 

Meninges, 354, 357-358 

Menisei, 270 

Mental foramen, 304 

Mental nerve (V3), 311 

Mental protnberanee, 304 

Mesentery root, 139 

Mesosalpinx, 178, 179 

Mesovarinm, 178 
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Metaearpal bone fraetnre, 64 
Metaearpophalangeal erease, 46-47 
Metaearpophalangeal joint, 74 
5th metatarsal 
fraetnre of, 246 

Metatarsophalangeal joints, 258, 278 

Midaxillary line, 4 

Midelavienlar line, 4 

Middle eerebral braneh, 364 

Middle eolie artery, 153 

Middle eonehae, 390, 397, 398 

Middle eonstrietor, 389 

Middle eranial fossae, 360, 362 

Middle ethmoid air eells, 397, 400, 401 

Middle genienlar, 222 

Middle layer, 373 

Middle ligament, 67-68 

Middle meatns, 397, 398 

Middle mediastinnm, 94, 94 

Middle meningeal, 357 

Middle radionlnar joint, 71, 77 

Middle reetal arteries, 188 

Middle reetal artery, 187, 188 

Middle sealene mnsele, 332 

Middle thyroid vein, 345 

Minor ealyees, 165 

Mons pnbis, 203 

Monteggia’s fraetnre, 75 

Motor branehes, 228 

Motor fibers, 387 

Mnltifidns, 290 

Mnmps, 314 

Mnseles 

attaehments, 356 
deltoid, 24-25 
trapezins, 24-25 
Mnsenlar triangle, 339 
Mnsenli peetinati, 101, 702 
Mylohyoid mnseles, 342, 349 
Mylohyoid nerve, 349 

N 

Nasal bones, 396 
Nasal eavities, 398 
eoronal seetion of, 397 
lateral wall of, 397-398 
roof and floor of, 396-397 
Nasal septnm, 390, 394, 395-396, 395 
blood snpply of, 396 
bony and eartilaginons strnetnre of, 395 
sensory innervation of mneosa of, 396 
Nasoeiliary nerve, 370 
Nasolaerimal dnet, 376, 378, 397, 398, 400 
Nasopalatine nerve, 395 
Nasopharynx, 390 
Navienlar, 234, 235, 237 
Navienlar bone, 249 
Neek 

deep strnetnres, 349-350 

fraetnre of, 247 

lymph nodes of, 349 

snperfieial veins in, 330 

snperfieial veins of, 340 

snrfaee landmarks and triangles of, 337-339 


Nephreetomy, 172 
Nerves, 395 

of pterygoid eanal, 399, 401 
and vessels, 399-400 
Normal gland, 338 

0 


Oblique diameter, 176 

Oblique fissure, 90 

Oblique perieardial sinuses, 95 

Oblique popliteal ligament, 218, 220 

Obliquus eapitis inferior, 300 

Obliquus eapitis superior, 300 

Obturator artery, 186, 188 

Obturator externus, 214 

Obturator externus muscle, 216, 232 

Obturator internus, 214, 215 

Obturator internus muscle, 174, 197, 214, 215 

Obturator membranes, 173 

Obtnrator nerve, 169, 225, 229, 231, 231 

Oeeipital, 345 

Oeeipital arteries, 347, 354 

Oeeipital bone, 298, 360, 380-381, 383 

Oeeipital braneh, 348 

Oeeipital eondyles, 298, 381 

Oenlar eonjnnetiva, 373 

Oenlomotor, 361, 362, 370 

Oenlomotor nerves, 359, 370, 371, 372 

Odontoid proeess/dens, 381 

Olfaetory nerve, 362 

Omenta, 133 

Omental bursa, 138, 141 

Omental foramen, 138, 138, 143 

Omohyoid mnsele, 332, 341, 342 

Opened snperior sagittal sinus, 359 

Opened thorax, 86 

Ophthalmie artery, 370 

Ophthalmie artery and its branehes, 371 

Ophthalmie division, 362 

Opponens digiti minimi, 54 

Optie eanal, 367 

Optie foramen, 360 

Optie nerve, 370, 371, 372 

Optie nerve cut, 372 

Optie nerves, 359, 362 

Optional disseetion, 347 

Orbienlaris oris, 305 

Orbit from above, 367-373 

Orbit from the anterior approaeh, 373-378 

Orbital part, 376 

Orbital septnm, 373 

Oropharynx, 390-391 

Onteropping mnseles, 58 

Outer table, 356 

Oval annulus tendineus, 367 

Ovarian arteries, 161 

Ovaries, 183 


p 


Palatine bones, 366, 367, 397 

Palatine braneh of the maxillary artery, 399 


Palatine eanal, 400 
Palatine nerves, 399 
Palatine tonsil, 390 
Palatine vessels, 399 
Palatoglossal arehes, 390 
Palatoglossal folds, 391 
Palatopharyngeal arehes, 390 
Palatopharyngeal folds, 391 
Palm 

aponenrosis, 46-48 
eompartments, 50 
interossei, 55 
skin ineisions, 48, 48 
Palmaris longns, 41, 69 
Palpebral eonjnnetiva, 373 
Palpebral fissnre, 307 
Palpebral ligaments, 373 
Palpebral part, 308, 376 
Pampiniform plexus, 129 
Panereas, 149, 151 
Panereatieodnodenal arteries, 146 
Papillary mnseles, 103 ,103 
Pap smear test, 208 
Paradnodenal reeess, 154 
Paranasal sinnses, 397, 400-401 
Pararenal fat body, 165 
Parasternal thoraeie node, 11 
Parathyroid glands, 343-345, 345 
Paravesieal fossae, 178 
Parietal branehes, 186 
Parietal layer, 133 
Parietal layers, 94 
Parietal plenra, 80-81, 81, 88, 89 
Parotid duct, 327 
Parotid tumors, 327 
Patella, 229, 236, 246, 268, 279 
Patellar ligament, 229 
Patellar reflex, 279 
Patent ductus arteriosus, 118 
Peetineal ligament of Gooper, 126, 727 
Peetinens mnsele, 223, 230 
Peetoralis major mnsele, 13,14,15, 18, 82 
Peetoralis minormnsele, 14, 77, 82 
Peetoral mnseles, 13-14 
Pedieles, 290 
Pelvie eavity, 189-190 
Pelvie diaphragm, 174 
Pelvie fraetnres in males, 191 
Pelvie measnrements, 191 
Pelvie nerves, 188 
Pelvie organs, 176 
Pelvie splanehnie nerves, 188, 207 
Pelvie vessels, 186 
Pelvis 

fraetnres of, 190 
ligaments of, 7 76 
walls and floor of, 173-176 
Penis, 199 

artery to the bulb of, 201 
body of, 194 
deep artery of, 201 
deep dorsal vein, 201 
dorsal artery of, 201 
dorsal nerves of, 201 
Perforating arteries, 218-219, 227 
Perieardiaeophrenie vessels, 94, 95 
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Perieardial sae, 94, 95 
Perieardioeophrenie vessels, 86 
Perineal body, 206-207 
Perineal braneh, 212 
Perineal membrane, 173 
Periorbita, 366, 368 
Periostenm, 353 
Perirenal fat, 162 
Peritonenm, 133-134 
Pes anserina, 217 
Petrons, 360 

Peyer’s patehes, 156-157 

Pharyngeal artery, 387 

Pharyngeal branehes, 345, 346, 387, 389 

Pharyngeal eonstrietor mnseles, 388-390, 388 

Pharyngeal isthmns, 390 

Pharyngeal opening of the anditory tnbe, 390 

Pharyngeal plexus, 346, 347, 387 

Pharyngeal reeess, 390 

Pharyngeal tonsil, 390 

Pharyngobasilar, 387 

Pharyngobasilar faseiae, 387 

Pharyngoepiglottie folds, 390 

Pharynx 

lateral view, 389 

opened from behind, 391 
Pharynx, 386-388 
Philtrum, 312-313 

Phrenie nerves, 94, 95, 115, 335, 350 
Pia mater, 294 
Piriformis, 212 

Piriformis mnsele, 174, 189, 214 
Piriform reeesses, 392 
Pitnitary stalk, 359 

Plantar aponenrosis, 248, 249, 253, 254 

Plantar arterial areh, 257 

Plantar ealeaneonavienlar ligament, 276 

Plantar faseiitis, 259 

Plantar interossei, 258 

Plantaris mnsele, 221, 250-251, 269 

Plantar metatarsal arteries, 258 

Platysma mnsele, 339 

Plenra, 80 

Plenral eavity, 87, 89, 89 

Plenral refleetions, 88-89 

Plenra and lung injnry, 336 

Plieae eirenlares, 157 

Pliea semilnnaris, 378 

Pontine branehes, 363 

Popliteal abseesses, 222 

Popliteal anenrysm, 222 

Popliteal artery, 220-221 

Popliteal fossa, 209-210, 220 

Popliteal nerves, 220 

Popliteal vein, 221 

Poplitens mnsele, 251, 270 

Portal vein, 144-145 

Posterior abdominal wall, 166 ,166 

Posterior atlantooeeipital membranes, 383 

Posterior auricular, 345 

Posterior auricular arteries, 347, 354 

Posterior auricular vein, 317 

Posterior basal bronehopnlmonary, 93 

Posterior basal segmental bronehi, 93 

Posterior belly of the digastrie, 345 

Posterior border, 338, 339 


Posterior bonndary, 197 
Posterior eerebral arteries, 364 
Posterior eommnnieating arteries, 363, 364 
Posterior eranial fossae, 360, 362 
Posterior ethmoid air eells, 398, 400, 401 
Posterior ethmoid arteries, 395 
Posterior ethmoid vessels, 370 
Posterior femoral cutaneous nerve, 197, 209, 211, 
212 

Posterior fontanelle, 297, 355 

Posterior forearm, 62 

Posterior fornix, 178 

Posterior gastrie nerves, 111 

Posterior inferior border, 339 

Posterior inferior eerebellar braneh, 363 

Posterior intereavernons sinnses, 361 

Posterior intereostal arteries, 112 

Posterior interosseons artery, 61 

Posterior labial branehes, 204 

Posterior mediastinnm, 94, 94, 109-112 

Posterior primary rami, 82, 282 

Posterior saeroiliae ligaments, 261 

Posterior serotal branehes of perineal vessels, 

197 

Posterior serotal nerve, 197 
Posterior spinal arteries, 363 
Posterior spinal artery, 363 
Posterior snperior border, 339 
Posterior snperior iliae spine, 210 
Posterior snrfaee, 112 
Posterior talofibnlar ligament, 274 
Posterior temporal veins, 316 
Posterior thigh, 211 

cutaneous nerves of, 211-212 
Posterior thigh mnseles, 216 
Posterior tibial arteries, 251 
Posterior tibial reenrrent branehes, 221 
Posterior tibial veins, 221 
Posterior tibial vessels, 250, 251 
Posterior triangles, 338 
Posterior triangle sensory nerve bloek, 335 
Posterior vagal trunk, 111 
Postganglionie fibers, 112 
Postganglionie nenrons, 112 
Postganglionie parasympathetie nenrons, 399 
Postganglionie sympathetie fibers, 387, 399 
Potts ankle fraetnres, 279 
Preganglionie fibers, 112 
Preganglionie nenrons, 112 
Prepnee (or foreskin), 194 
Prevertebral, 387 
Prevertebral faseia, 387 
Prevertebral region, 384 
Primary bronehi, 93, 115 
Prineipal motor nerve to the pharynx, 346 
Proeessns vaginalis, 128 
Profnnda braehii vessels, 31 
Profnnda femoris artery, 227, 229, 232 
Pronator teres, 69 
Proper digital braneh, 256 
Prostate 

eaneer of, 191 
enlargement, 191 
transnrethral reseetion of, 191 
Prostate gland, 789, 181 
Prostatie sinus, 181 


Prostatie urethra, 789, 181 
Proximal radioulnar joint, 77 
Proximal transverse palmar ereases, 46 
Psoas faseia, 167 
Psoas major, 227 
Psoas major mnseles, 166 
Psoas minor mnseles, 166 
Psoas sign, 172 
Pterygoid branehes, 322 
Pterygoid eanal, 399 
Pterygomaxillary fissnre, 304 
Pterygopalatine fossa, 399 
Pterygopalatine ganglion, 395, 399, 899, 400, 
401 

Pubic erest, 119 
Pubic tubercle, 119, 223-224 
Pubococcygeus, 174, 189 
Pubofemoral ligament, 264, 266 
Pnboreetalis, 174 
Pnboreetalis mnsele, 189 
Pndendal eanal, 195, 215 
Pndendal nerve, 188, 194, 195, 209, 214-215, 
277 

Pndendal vessels, 209 
Pnlmonary artery, 90, 92, 95, 97 
Pnlmonary eirenlation, 97 
Pnlmonary embolism, 96 
Pnlmonary ligament, 86 
Pnlmonary orifiee, 102 
Pnlmonary valve, 798, 104 
Pnlmonary veins, 90, 92, 95, 97, 104 
Pulp spaee infeetion, 51 
Pnneta laerimali, 376 
Pyramidal proeess, 343 

Q 


Quadrangular spaee, 28, 28 

Quadratus femoris, 212, 214, 215 

Quadratus femoris muscle, 215 

Quadratus lumborum, 7 66 

Quadratus lumborum muscle, 113, 166-167 

Quadratus plantae, 256 

Quadriceps, 233 

Quadriceps femoris, 223, 228-229 
Quadriceps femoris muscle, 228 

R 


Radial eollateral ligament, 69 
Radial nerve, 31, 82, 41 
Radial nerve injnry, 33 
Radioearpal joint, 72 
Reetonterine pouch, 177, 178-179 
Reetovesieal fossa, 177 
Rectum, 182, 782, 207 

Rectus abdominis mnsele, 118-119, 122, 124-126, 
725, 126 

Reetns eapitis anterior mnsele, 384 
Reetns eapitis anterior mnseles, 384 
Reetns eapitis lateralis, 384 
Reetns eapitis posterior major, 300 
Reetns femoris, 223, 228, 229 





440 Index 


Rectus sheath, 122, 125, 725 
Recurrent laryngeal branehes, 350 
Reenrrent laryngeal nerve, 344, 345, 350, 389, 390, 
392 

Reenrrent laryngeal nerve injnry, 118 

Reenrrent laryngeal nerves, 115, 343-345 

Refleeted ingninal ligament, 727, 128 

Removal of the brain, 358-360 

Renal arteries, 165, 171 

Renal biopsy, 172 

Renal eolnmns, 165 

Renalfaseia, 162-163, 164 

Renal hilum, 163 

Renal mednlla, 165 

Renal pelvis, 165 

Respiratory movements, 78-79 

Retienlar fibers, 263 

Retinaenla, 238 

Retrodnodenal artery, 150 

Retrodnodenal reeess, 154 

Retromandibnlar vein, 317 

Retroperitoneal layer, 133 

Retropharyngeal spaee, 387 

Retropnbie spaee, 179, 262 

Retrovesieal pouch, 179 

Rhomboid major, 285 

Rhomboid minor, 285 

Rib fraetnre, 87 

Right atrioventrienlar orifiee, 103 
Right atrinm, 101, 7 02 
Right bronehns, 90, 115 
Right eolie artery, 136, 153 
Right eoronary artery, 99, 99 
Right eye, 577 
Right gastrie artery, 142 
Right gastrie vein, 142 
Right ovarian vein, 162 
Right phrenie nerve, 115 
Right testienlar vein, 161 
Right transverse sinus, 360 
Right vagus nerve, 115 
Risorins mnsele, 305 
Roof of the orbit, 366 
Rotator cuff, 32 
Rotatores, 290 
Round ligaments, 184 
Ruptured ealeaneal tendon, 259 


s 


Saeral artery, 171 
Saeral plexus, 185 
Saeroeoeeygeal plexus, 188 
Saeroiliae joints, 260 
Saeroiliae ligaments, 260 
Saerospinons ligaments, 175 
Sacrotuberous ligaments, 192, 212 
Saernm 

fraetnres of, 190 
Sagittal suture, 355, 357 
Salpingopharyngeal fold, 390 
Salpingopharyngens mnsele, 390 
Saphenons nerve, 228, 237, 238, 249 
Saphenons vein, 249 


Sartorins mnseles, 221 
Sealp, 353-356, 354 
ineisions of, 355 
infeetions, 314 
layers of the sealp, 353-354 
nerves of the sealp, 354-355 
vessels of the sealp, 354 
wounds of, 314 
Seaphoid bone, 75 
Seapnla, 27-28 
Seapnlar anastomosis, 29 
Seapnlar mnseles, 26 
Searpa’s faseia, 120 ,120 
Seiatie foramina, 175, 176 
Seiatie nerve, 214, 216, 222 
Seiatie nerve in the thigh, 218 
Selera of tendons of reetns mnseles, 
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Seoliosis, 295 
Serotal sae, 194 
Serotnm, 128, 207 
Segmental bronehi, 93 
Segmental pnlmonary arteries, 92 
Segmental veins, 93 
Semimembranosns, 216 
Semimembranosns mnsele, 217, 237 
Seminal vesieles, 177, 180 ,181 
Seminiferons tubules, 129 
Semispinalis eapitis, 290, 300 
Semitendinosns mnsele, 217, 237 
Sensory fibers, 371, 387 
Sensory nerves, 309, 399 
Septal branehes, 395 
Septal eartilage, 395 
Septomarginal trabeenla, 103 
Serratns anterior mnsele, 18, 75 
Serratns posterior inferior, 286 
Serratns posterior snperior, 286 
Short eiliary nerves and arteries, 371 
Short gastrie branehes, 145, 150 
Shonlder joint, 65, 66, 68 
Shonlder separation, 75 
Sibson’s faseia, 89 
Sigmoid arteries, 156 
Sigmoid eolon, 137, 157, 159 
Sigmoid mesoeolon, 134, 137, 140, 159 
Sigmoidoseopy, 190 
Sigmoid sinus, 361, 362 
Sinus venarum, 101 
Skin, 353 

ineisions, 8-9, 24, 47, 47, 58, 210, 238, 281, 
304-305, 305, 328-329, 529 
refleetions, 8-9, 24, 305, 305 
Skull, 354, 355, 356, 360-362, 361 
arterial blood supply, 362-364 
eranial nerves, 361 
fraetnre at pterion, 327 
internal snrfaee of, 360-362 
internal snrfaee of dry, 360 
removal of eap, 356 
Small intestine 

mesentery of the, 140 
Small saphenons vein, 221, 249 
Solens mnseles, 221, 250-251 
Spermatie eord, 727, 128 
Sphenoethmoidal reeess, 397, 398, 400 


Sphenoid bone, 360, 366, 367, 396 
body of, 360 

Sphenoid sinnses, 398, 400, 401 

Sphenomandibnlar ligament, 325 

Sphenopalatine artery, 325, 395 

Sphineter nrethrae mnsele, 183, 206 

Spigelian hernias, 130 

Spina bifida, 295 

Spinal aeeessory nerve, 330, 335 

Spinal eord, 295 

Spinalis, 290 

Spinalis eervieis, 290 

Spinal nerve, 72, 75, 281 

Spinoglenoid noteh, 26, 27 

Splanehnie nerves, 109, 777, 112-113, 169 

Spleen 

ligaments of, 140 
loeation of, 139 
Splenie artery, 145 
Splenie vein, 145 
Splenins eapitis, 287-288, 288 
Splenins eapitis mnsele, 300 
Splenins eervieis, 288 
Sprained ankle, 279 
Squamosal suture, 355 
Squamous, 360 
Stellate ganglion, 350 
Sternoelavienlar joint, 75 
Sternoeleidomastoid, 82 
Sternoeleidomastoid mnseles, 338 
Sternohyoid, 341 
Sternohyoid mnsele, 341 
Sternothyroid, 341 
Sternothyroid mnsele, 342 
Stomaeh, 145, 746 
Straight sinus, 360 
Strap muscles, 342 

Structures at the root of the neek, 350 
Structures within or adjaeent to the earotid triangle, 
345-348 

Stylohyoid mnsele, 349 

Stylomastoid artery, 348 

Stylomastoid foramen, 304 

Stylopharyngens mnsele, 387, 388, 390 

Snbaeromial bursa, 25 

Subclavian artery, 332, 338, 350 

Snbelavian vein, 332, 350 

Subclavius, 82 

Subcostal arteries, 112 

Subcostal nerves, 167 

Snbeostal (T12) nerves, 165 

Submandibular gland, 348 

Submandibular triangle, 338, 339, 348 

Snbmental artery, 349 

Snbmental lymph nodes, 348 

Snbmental triangle, 338, 339, 348, 349 

Snboeeipital nerve, 300 

Snboeeipital triangle, 297, 300 

Subscapularis, 18 

Subtalar joint, 243, 276, 277 

Sulcus for the superior sagittal sinus, 357 

Superficial anterior eervieal structures, 339-341 

Superficial arteries, 354 

Superficial eardiae dullness, 81 

Snperfieial circumflex iliae artery, 121, 225 

Superficial eompartment mnseles, 250-251 
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Superficial dorsal vein, 201 
Superficial epigastrie, 225, 227 
Superficial epigastrie artery, 121 
Superficial extensor forearm mnseles, 58, 59 
Snperfieial external pndendal arteries, 201, 225 
Snperfieial faseia, 9, 12-13, 120, 198, 224 
Snperfieial fibnlar nerves, 236, 238, 243, 245 
Snperfieial iliae circumflex, 227 
Superficial inguinal ring, 139 
Snperfieial lateral mnseles, 59 
Snperfieial layer, 40-41, 373 
Snperfieial nerves, 31, 237 
Snperfieial palmar areh, 49 
Snperfieial perineal eompartment, 192, 197, 203 
Snperfieial perineal pouch, 207 
Superficial temporal vein, 316 
Snperfieial transverse perineal mnseles, 197, 199, 
204 

Snperfieial veins, 57-58, 225, 238 

Snperfieial vessels, 121, 237 

Snperior alveolar branehes, 401 

Snperior artienlar faeets, 298, 381 

Snperior belly, 342, 345 

Snperior border, 338, 339 

Snperior eerebellar arteries, 364 

Snperior eervieal ganglion, 384 

Snperior elnneal nerves, 211,212 

Snperior eonehae, 397, 398 

Snperior eonstrietor, 389 

Snperior dnodenal reeess, 153 

Snperior epigastrie arteries, 83, 725 

Snperior extensor retinaenla, 239 

Snperior fibnlar retinaculum, 239 

Superior fornix, 373 

Snperior gemellns, 214 

Snperior gemellns mnsele, 215 

Snperior glnteal arteries, 188 

Snperior glnteal artery, 186 

Snperior glnteal nerve injnry, 222 

Snperior hypogastrie plexus, 172, 188 

Superior ileoeeeal reeess, 155 

Superior and inferior oblique muscles, 372 

Superioris muscle, 368 

Superior labial, 395 

Superior laryngeal, 346, 387 

Snperior laryngeal artery, 390, 392 

Snperior laryngeal braneh, 345, 347, 387 

Snperior laryngeal nerve, 392 

Snperior lateral genienlar, 222 

Snperior ligaments, 67-68 

Snperior lingnlar segmental bronehi, 93 

Snperior meatns, 398 

Snperior medial genienlar, 222 

Snperior mesenterie artery, 142, 154, 171 

Snperior mesenterie plexus, 154 

Superior oblique muscle, 368, 369, 370, 374 

Superior ophthalmie vein, 370 

Snperior orbital fissnre, 360, 367 

Snperior panereatieodnodenal branehes, 150 

Snperior petrosal sinus, 361 

Superior phrenie artery, 112 

Snperior reetal artery, 156, 185 

Snperior reetns mnsele, 368, 370 

Snperior root, 343 

Snperior root of the ansa eerviealis, 343 
Snperior sagittal sinus, 357, 358, 360 


Superior segmental bronehns, 93 
Snperior thyroid, 345 

Snperior thyroid arteries, 343-345, 344, 347 
Snperior thyroid veins, 345 
Snperior tibiofibnlar joint, 271 
Snperior vena eava, 95 
Snperior vesieal arteries, 177, 188 
Snperior vesieal artery, 187 
Snpinator mnsele, 60-61, 69 
Supraclavicular fossa, 338 
Supraclavicular nerves, 87, 341 
Snprahyoid region, 348-349 
Snpraorbital arteries, 354, 368, 369 
Snpraorbital branehes, 354, 369 
Suprapleural membrane, 89 
Snprarenal (adrenal) glands, 164 ,164 
Snprarenal glands, 172 
Snprarenal vein, 164, 165 
Suprascapular, 350 
Suprascapular artery, 29, 333 
Suprascapular nerve, 26, 334-335 
Suprascapular nerve injnry, 30, 335 
Supraspinatus fossa, 25 
Supraspinous ligaments, 291 
Snpratroehlear arteries, 354 
Snpratroehlear branehes, 354, 369 
Sural nerve, 221, 238, 249 
Snrfaee anatomy, 23-24, 34-37, 46-48, 76-81 
of anterior abdominal wall, 118-119 
and bony landmarks, 23-24 
general information and, 192 
hand, 56-58 
of the heart, 97-99, 98 
of palm, 46, 47 
Snrfaee landmarks, 118, 338 
Snrgieal ineisions, 130 
Snrgieal removal of the parotid gland, 327 
Snspensory eheek ligaments, 373 
Snspensory ligaments, 201, 373 
Sustentaculum tali, 237, 244, 252 
Sympathetie tmnks, 109, 112, 169, 170, 188-189, 
350, 384 

Inmbarpart, 171-172 

Symphysis pubis, 119, 179, 194, 197, 203, 260, 
263 

Systemie circulation, 97 



Taeniae eoli, 157 

Taenia libera, 157 

Taenia mesoeoliea, 157 

Taenia omentalis, 157 

Taloealeaneonavienlar joint, 244, 276, 277 

Talus, 234, 235 

Tarsal glands, 308 

Tarsal joint, 276 

Tarsal plates, 308, 373 

Teetorial membrane, 381, 382, 382 

Temporal arteries, 354 

Temporal bone, 360 

Temporal fossa, 304 

Temporalis mnsele, 319 

Temporal lobes, 360 


Temporomandibnlar joint, 325 
disloeation of, 327 
Tendo ealeanens, 250, 251 
Tendons of hamstring mnseles, 237 
Tennis elbow, 64 
Tensor faseiae latae, 226 
Tentorinm eerebelli, 357 
Teres major, 18 
Teres major mnsele, 27-28 
Testienlar artery, 128, 129 
Tetralogy ofFallot, 107 
Thenar mnseles, 53-54, 53 
Thenar palmar erease, 46 
Thoraeie eage, 5 

Thoraeie duct, 111-112, 115, 169, 

170, 350 

azygos system of, 111 
severanee of, 116 
Thoraeie ontlet syndrome, 21 
Thoraeie vertebrae 
and ribs, 78 

ribs, and respiratory movements, 77-78 
Thoraeoeentesis or plenral tap, 87 
Thoraeodorsal nerve, 284 
Thoraeoepigastrie veins, 121 
Thoraeolnmbar faseia, 286, 286, 287, 287 
Thoraeostomy, 15 
Three enneiform bones, 234 
Thymie veins, 94 
Thymns, 94, 96 
Thyroeervieal trunk, 333, 350 
Thyroglossal duct, 343 
Thyrohyoid, 341 
Thyrohyoid membrane, 390 
Thyrohyoid mnsele, 342 
Thyroid, 345 

Thyroid gland, 338, 343-344, 344 
Thyroid vessels, 344 
Thyropharyngens, 388 
Tibia, 234, 235 

anterior border of shaft, 237 
eollateral ligament, 216 
eondyles of, 237 
tendon of, 237 
Tibial fraetnres, 246 
Tibialis anterior, 245 
Tibialis anterior mnsele, 239, 240 
Tibialis posterior, 251, 252-253 
Tibial nerve, 221, 250, 251 
Tibial nerve injnry, 259 
Tibial nerves, 221 
Tibial tnberosity, 236 
Tibioealeaneo fibers, 272 
Tibionavienlar fibers, 272 
Torus tubarius, 390 
Trabeculae earnae, 103 
Traehea, 93, 115, 116,117, 338, 350 
Transplantation of the graeilis mnsele, 

233 

Transpylorie line, 139 
Transtubercular planes, 119 
Transverse abdominis muscle, 122 
Transverse eervieal artery, 29 
Transverse eervieal nerves, 331, 341 
Transverse eervieal veins, 340, 350 
Transverse eolon, 158-159 
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Transverse ligament, 381 
Transverse mesoeolon, 133-134, 136 
Transverse sinnses, 357 
Transverse tarsal joint, 260 
Transverse thoraeis mnsele, 82 
Transversospinalis mnsele, 290 
Transversns abdominis, 122 
Trapezins mnsele, 282, 283 
Trapezoid, 77, 73, 74 
Trendelenbnrg sign, 279 
Triangles of the neek, 338-339, 339 
Triangnlar ligaments, 135 
Triangnlar spaees, 28 
Trieeps braehii mnsele, 31, 31 
Trigeminal eave, 361 
Trigeminal ganglion, 361 
Trigeminal nerve, 361, 362 
Trigeminal nerves, 359, 361 
Trigeminal nenralgia, 315 
Troehanterie anastomosis, 227 
Troehanterie bnrsa, 213 
Troehanterie bnrsitis, 222 
Troehlea, 361, 369 
Troehlear nerve, 359, 362, 368, 369 
Troehlear noteh, 68 

Troehlea of the snperior oblique muscle, 373 
Trunks of the braehial plexus, 384 
Tubercles of the calcaneus, 249 
Tuberosity of the tibia, 229 
Tubular sheaths, 357 
Tunica vaginalis, 126, 128 
Tnniea vaginalis testis, 129 
Two lateral borders, 339 


u 


TJlnar artery, 41, 45, 49-50 
TJlnar eollateral ligament, 69 
TJlnar curve, 20 
TJlnar nerve, 42, 48, 49-50, 52 
TJmbilieal arteries, 177, 188 


TJmbilieal artery, 180 
TJmbilieal hernias, 130 
TJpper abdominal organs 
topography of, 139 
TJreters, 163-164, 179 
eonstrietion of, 190 
peristaltie waves of, 172 
nrinary bladder and, 179 
TJrethral (or serotal) snrfaee, 194 
TJrethral sphineter, 202 
TJrethral snrfaee, 199 
TJrinary bladder, 177, 182-183 
TJrogenital diaphragm, 173, 195, 197 
TJrogenital triangle, 192, 197 
TJterine arteries, 187, 188 
TJterinetnbe, 178, 183-184 
TJterns 

prolapse of, 191 
round ligament of, 129 
TJvnla, 390 



Vagina, 184 
Vaginal artery, 187 
Vaginal fornix, 184 
Vaginal orifiees, 203 
Vagus, 346, 360, 386-388 
Vagus nerve, 115, 170, 346, 350, 389 
earotid arteries, 387 
pharyngeal branehes of, 346 
Varieose veins, 224, 233 
Vaseetomy, 207 

Vastns intermedius, 223, 228, 229 
Vastus lateralis, 223, 228-229 
Vastus medialis, 223, 228, 229 
Vena eaval opening, 113 
Venae eavae, 97 
Venons ehannels, 10 
Venons sinnses, 357 
Ventral mesogastrium, 135, 140 


Ventral rootlets, 295 
Ventrieles, 97 

Ventrienlar septal defeets, 107-108 
Ventrienlar wall thiekness, 105 
Vermiform appendix, 139, 153, 157 
Vertebrae, fraetnres of, 295 
Vertebral arteries, 300, 350, 360, 363, 380, 382, 
384 

Vertebral venons plexus, 296 
Vesicouterine pouch, 178 ,178 
Vestibular bulbs, 205 
Vestibule, 203 

Vestibule of the nose, 397, 398 
Vestibnloeoehlear nerves, 359 
Vinenla, 52 

Viseeral branehes, 112, 187 
Viseeral layer, 94 
Viseeral plenra, 88, 89 
Vitelline duct, 142 
Vomer bone, 395 

w 


Walls of the nasal, 394 
Wedge of oeeipital bone 

removal of an oeeipital bone wedge, 356-357 
Winged seapnla, 22 
Wrist 

arteries, 62 
drop, 64 
joints, 72-74 
synovial eysts, 64 
tendons, 62 

tendons and dorsal interosseons mnseles, 63 

1 


Zona orbienlaris, 264, 265, 266 
Zygomatie bone, 304, 366, 367 
Zygomatieotemporal, 354 














